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NOTICE 

This document is a preliminary draft. It has not been formally released by the U. S. 
Environmental Protection Agency and should not at this stage be construed to represent Agency 
policy. It is being circulated for comments on its technical merit and policy implications. 
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PREFACE 

This report was prepared by Midwest Research Institute (MRI) for the Oftice of Air Quality 
Planning and Standards (OAQPS), U. S .  Environmental Protection Agency (EPA), under Contract 
No. 68-D2-0159, Work Assignment No. 11-03. Mr. Dallas Safriet was the Work Assignment 
Manager. 
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EMISSION FACTOR DOCUMENTATION FOR AP-42 SECTION 9.10.1.2 
SUGARBEET PROCESSING 

1. INTRODUCTION 

The document Compilation of Air Pollutant Emission Factors (AP-42) has been published by 

the U.  S. Environmental Protection Agency @PA) since 1972. Supplements to AP-42 have been 

routinely published to add new emission source categories and to update existing emission factors. 

. AP-42 is routinely updated by EPA to respond to new emission factor needs of EPA, State and local 

air pollution control programs, and industry. 

An emission factor is a representative value that attempts to relate the quantity of a pollutant 

released to the atmosphere with an activity associated with the release of that pollutant. Emission 

factors usually are expressed as the weight of pollutant divided by the unit weight, volume, distance, 

or duration of the activity that emits the pollutant. The emission factors presented in AP-42 may be 

appropriate to use in a number of situations, such as making source-specific emission estimates for 

areawide inventories for dispersion modeling, developing control strategies, screening sources for 

compliance purposes, establishing operating permit fees, and making permit applicability 

determinations. The purpose of this report is to provide background information from test reports 

and other information to support preparation of AP-42 Section 9.10.1.2, Sugarbeet Processing. 

This background report consists of five sections. Section 1 includes the introduction to the 

report. Section 2 gives a description of the sugarbeet processing industry. It includes a 

characterization of the industry, a description of the different process operations, a characterization of 

emission sources and pollutants emitted, and a description of the technology used to control emissions 

resulting from these sources. Section 3 is a review of emission data collection (and emission 

measurement) procedures. It describes the literature search, the screening of emission data reports, 

and the quality rating system for both emission data and emission factors. Section 4 details how the 

new AP-42 section was developed. It includes the review of specific data sets and a description of 

how candidate emission factors were developed. Section 5 presents the AP-42 Section 9.10.1.2, 

Sugarbeet Processing. 

1-1 
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State 

California 
Colorado 
Idaho 
Michigan 
Minnesota 
Montana 
Nebraska 
New Mexico' 
North Dakota 
Ohio 
Oregon 
Texas 
Wyoming 
Washington' 

2. INDUSTRY  DESCRIPTION^^^ 

Number of plants 

8 
2 
3 
5 
4 
2 
3 

3 
1 
1 
1 
3 

Sugarbeet processing is the production of sugar (sucrose) from sugarbeets. Byproducts of 

sugarbeet processing include pulp and molasses. Most of the molasses produced is processed further 

to remove the remaining sucrose. The pulp and most of the remaining molasses are mixed together, 

dried, and sold as livestock feed. The fourdigit standard industrial classification (SIC) code for 

sugarbeet processing is 2063. The sixdigit source classification code (SCC) for sugarbeet processing 

is 3-02-016; there are two eightdigit SCC's: 3-02-016-01 (dryers) and 3-02-016-99 (other not 

classified). 

2.1 INDUSTRY CHARACTERIZATION3 

In 1991, approximately 3,925,000 short tons of beet sugar were produced at 36 plants located 

in 14 States. Table 2-1 shows the number of sugarbeet processing plants by State. No new sugarbeet 

processing facilities have been built since the mid-1970's. In comparison to 1974, 20 fewer facilities 

are currently operating. However, the 36 facilities currently operating have been modified to produce 

more sugar more efficiently than the 56 facilities operating in 1974 

'State-produced small quantities of sugarbeets, but not sugarbeet processing plants are located in 
the State. 

2-1 , 
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2.2 PROCESS DESCRIPTION'~234~S 

Figures 2-1 and 2-2 are flow diagrams for a typical sugarbeet processing plant. Figure 2-1 

shows the preprocessing operations and the livestock feed production operations, and Figure 2-2 

shows the beet sugar production operations. Mechanically harvested sugarbeets are shipped to 

processing plants, where they are typically received by high-speed conveying and screening systems. 

The screening systems remove loose dirt from the beets and pinch the beet tops and leaves to facilitate 

separation from the beet roots. The conveyors transport the beets to storage areas and then to the 

final cleaning and trash removal operations that precede the processing operations. The beets are 

usually conveyed to the final cleaning phase using flumes, which use water to both move and clean 

the beets. Although most plants use flumes, some plants use dry conveyors in the final cleaning 

stage. The disadvantage of flume conveying is that some sugar leaches into the flume water from 

damaged surfaces of the beets. The flumes carry the beets to the beet feeder, which regulates the 

flow of beets through the system and prevents stoppages in the system. From the feeder, the flumes 

carry the beets through several cleaning devices, which may include rock catchers, sand separators, 

magnetic metal separators, water spray nozzles, and trash catchers. After cleaning, the beets are 

separated from the water, usually with a beet wheel, and are transported by drag chain, chain and 

bucket elevator, inclined belt conveyor, or beet pump to the processing operations. 

Sugarbeet processing operations comprise several steps, including diffilsion, jclce purif;.c.tion, 

evaporation, crystallization, dried-pulp manufacture, and sugar recovery from molasses. Descriptions 

of these operations are presented in the following paragraphs. 

Prior to removal of the sucrose from the beet by diffusion, the cleaned and washed beets are 
sliced into long, thin strips, called cossettes. The cossettes are conveyed to a continuous diffuser, in 

wh-ich hot water is used to extract sucrose from the cossettes. The diffuser is usually slanted upwards 

and conveys the cossettes up the slope as water is introduced at the top of the diffuser and flows 

countercurrent to the cossettes. The water temperature in the diffuser is typically maintained between 

50" and 80°C (122" and 176°F). This temperature is dependant on several factors, including the 

denaturization temperature of the cossettes, the thermal behavior of the beet cell wall, potential 

enzymatic reactions, bacterial activity, and pressability of the beet pulp. Formalin, a 40 percent 

solution of formaldehyde, is sometimes added to the diffuser water as a disinfectant. Sulfur dioxide 

and chlorine are also sometimes used as disinfectants. The sugar-enriched water that flows from the 

2-2 
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outlet of the diffuser is called raw juice and contains between 10 and 15 percent sugar. This raw 

juice proceeds to the juice purification operations. The processed cossettes, or pulp, leaving the 

diffuser are conveyed to the dried-pulp manufacture operations. 

In the juice purification stage, non-sucrose impurities in the raw juice are removed so that the 

pure sucrose can be crystallized. First, the juice passes through screens to remove any small cossette 
particles. Then the mixture is heated to 80" to 85°C (176" to 185°F) and proceeds to the first 

carbonation tank. In the first carbonation tank, milk of lime [CA(OH),] is added to the mixture to 

adsorb or adhere to the impurities in the mixture, and carbon dioxide (Cod gas is bubbled through 

the mixture to precipitate the lime as insoluble calcium carbonate crystals. Lime kilns are used to 

produce the CO, and lime used in carbonation; the lime is converted to milk of lime in a lime slaker. 

The small, insoluble crystals (produced during carbonation) settle out in a clarifier, after which the 

juice is again treated with CO, (in the second carbonation tank) to remove the remaining lime and 

impurities. The pH of the juice is lower during this second carbonation, causing large, easily 

filterable, calcium carbonate crystals to form. After filtration, a small amount of sulfur dioxide (SO,) 

is added to the juice to inhibit reactions that lead to darkening of the juice. The SC+ is produced by 

burning elemental sulfur in a sulfur stove or is purchased in liquid form. Following the addition of 

SO,, the juice (known as thin juice) proceeds to the evaporators. 

The evaporation process, which increases the sucrose concentration in the juice by removing 

water, is typically performed in a series of five evaporators. Steam from large boilers is used to heat 

the first evaporator, and the steam from the water evaporated in the first evaporator is used to heat 

the second evaporator. This transfer of heat continues through the five evaporators, and as the 

temperature decreases (due to heat loss) from evaporator to evaporator, the pressure inside each 

evaporator is also decreased, allowing the juice to boil at the lower temperatures provided in each 

subsequent evaporator. Some steam is released from the first three evaporators, and this steam is 

used as a heat source for various process heaters throughout the plant. After evaporation, the 

percentage of sucrose in the "thick juice" is 5065 percent. Crystalline sugars, produced later in the 

process, are added to the juice and dissolved in the high melter. This mixture is then filtered, yielding 

a clear liquid known as standard liquor, which proceeds to the crystallization operation. 

Sugar is crystallized by low-temperature pan boiling. The standard liquor is boiled in vacuum 

pans until it becomes supersaturated. To begin crystal formation, the liquor is either "shocked" using 

2-5 
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a small quantity of powdered sugar or is "seeded" by adding a mixture of finely milled sugar and 

isopropyl alcohol. The seed crystals are carefully grown through control of the vacuum, temperature, 

feed-liquor additions, and steam. When the crystals reach the desired size, the mixture of liquor and 

crystals, known as massecuite or fillmass, is discharged to the mixer. From the mixer, the 

massecuite is poured into high-speed centrifugals, in which the liquid is centrifuged into the outer 

shell, and the crystals are left in the inner centrifugal basket. The sugar crystals are then washed with 

pure hot water and are sent to the granulator, which is a rotary drum dryer, and then to the cooler. 

Some facilities refer to the granulator as the sugar dryer. The wash water, which contains a small 

quantity of sucrose, is pumped to the vacuum pans for processing. After cooling, the sugar is 

screened and then either packaged or stored in large bins for future packaging. 

The liquid that was separated from the sugar crystals in the centrifugals is called syrup. This 

syrup serves as feed liquor for the "second boiling" and is introduced back into the vacuum pans 

along with standard liquor and recycled wash water. The process is repeated once again, resulting in 

the production of molasses, which can be further desugarized using the Steffan process. Molasses 

that is not desugarized can be used in the production of livestock feed. 

The Steffan process is used to recover some of the sugar remaining in molasses. The process 

involves the addition of lime to produce saccharate (sugar and lime compounds) precipitates, which 

are broken up by the  addition of carbon dioxide gzs, t h s  freekg the sugzr and cr&ng a calcium 

carbonate precipitate. The product of the Steffan process is called saccharate milk and is used as feed 

for the juice purification operations. Byproducu of the Steffan process include concentrated Steffan 

filtrate (CSF), which can be added to beet pulp prior to drying or can be used to produce 

monosodium glutamate. A relatively new process called deep molasses desugarization is used by 

some plants to remove additional sugar from molasses. 

Wet pulp from the diffusion process is another product of sugarbeet processing. The pulp is 

first pressed, typically in vertical single-screw presses, to reduce the moisture content from about 

95 percent to about 80 percent. The water removed by the presses is collected and used as diffusion 

water. After pressing, CSF or molasses is added to the pulp, which is then dried by hot air in a 

horizontal rotating drum known as a pulp dryer. The pulp dryer, which can be fired by oil, natural 

gas, or coal, typically provides entrance temperatures between 482" and 927°C (900" and 1700°F). 

As the pulp is dried, the gas temperature decreases and the pulp temperature increases. The exit 

2-6 
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temperature of the flue gas is typically between 88" and 138°C (190" and 280°F). The resulting 

product is typically pelletized and is sold as livestock feed. 

2.3 EMISSIONS'.4~5 

Particulate matter (PM), combustion products, and volatile organic compounds (VOC) are the 

primary pollutants emitted from the sugarbeet processing industry. The pulp dryers, sugar 

granulators and coolers, sugar conveying and sacking equipment, lime kilns and handling equipment, 

carbonation tanks, sulfur stoves, evaporators, and boilers, as well as several fugitive sources are 

potential emission sources. Potential emissions from lime kilns and boilers are addressed in AP-42 

Section 11.15 (Lime Manufacturing) and Sections 1.1 through 1.4 (Combustion), respectively, and 

are not included in this discussion. Potential sources of PM emissions include the pulp dryer, sugar 

granulators and coolers, sugar conveying and sacking equipment, sulfur stove, and fugitive sources. 

Fugitive sources include unpaved roads, coal handling, and pulp loading operations. The sulfur stove 

is a potential source of SO, emissions, and the pulp dryers and evaporators are a potential source of 

nitrogen oxides (NO,), SO,, CO,, carbon monoxide (CO), and VOC. However, only the first three 

of five evaporators (in a typical five-stage system) release exhaust gases, and the gases are used as a 

heat source for various process heaters before release to the atmosphere. Emissions from carbonation 

tanks are primarily VOC and may include CO, and other combustion gases. 

2.4 EMISSION CONTROL TECHNOLOGY 

Particulate matter emissions from pulp dryers are typically controlled by a cyclone or 

multiclone system, sometimes followed by a secondary device such as a wet scrubber or fabric filter. 

Wet scrubbers also provide some degree of control of some gaseous pollutants. Particulate matter 

emissions from granulators are typically controlled with wet scrubbers, and PM emissions from sugar 

conveying and sacking as well as lime dust handling operations are controlled by hood systems that 

duct the emissions to fabric filtration systems. Emissions from carbonation tanks and evaporators are 

not typically controlled. 

REFERENCES FOR SECTION 2 

1. R.A. McGinnis, Beer-Sugar Technology, n i r d  Edition, Beet Sugar Development Foundation, Fort 
Collins, CO, 1982. 
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3. Directory of American Beet Sugar Companies, United States Beet Sugar Association, 
Washington, D.C., 1991. 

4. Particulate, Aldehyde, and Semi-volatile Organic Compound (SVOC) Testing Report for the Pulp 
Dryer Stack, 1st and 2nd Carbonation Tank Vents, and the Evaporator Heater Vents, The 
Amalgamated Sugar Company, Nampa, ID, May 14, 1993. 
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3. GENERAL DATA REVIEW AND ANALYSIS PROCEDURES 

3.1 LITERATURE SEARCH AND SCREENING 

Data for this investigation were obtained from a number of sources within the Office of Air 

Quality Planning and Standards (OAQPS) and from outside organizations. The A P 4 2  background 

files located in the Emission Factor and Inventory Group (EFIG) were reviewed for information on 

the industry, processes, and emissions. The Factor Information and Retrieval (FIRE), CrosswalWAir 

Toxic Emission Factor Data Base Management System (XATEF), and VOC/PM Speciation Data Base 

Management System (SPECIATE) data bases were searched by SCC code for identification of the 

potential pollutants emitted and emission factors-for those pollutants. A general search of the Air 

CHIEF CD-ROM also was conducted to supplement the information from these data bases. 

Information on the industry, including number of plants, plant location, and annual production 

capacities, was obtained from the Directory of American Beef Sugar Companies and other sources. 

The Aerometric Information Retrieval System (AIRS) data base also was searched for data on the 

number of plants, plant location, and estimated annual emissions of criteria pollutants. A number of 

sources of information were investigated specifically for emission test reports and data. A search of 

the Test Method Storage and Retrieval (TSAR) data base was conducted to identify test reports for 

sources within the sugarbeet processing industry. However, no test reports were located using the 

TSAR data base. The EPA library was searched for additional test reports. Using information 

obtained on plant locations, individual facilities and State and Regional offices were contacted about 

the availability of test reports. Publications lists from the Office of Research and Development 

(ORD) and Control Technology Center (CTC) were also searched for reports on emissions from the 

sugarbeet processing industry. In addition, representative trade associations, including the United 

States Beet Sugar Association and the American Society of Beet Sugar Technologists, were contacted 

for assistance in obtaining information about the industry and emissions. The trade associations 

suggested contacting individual sugarbeet processing companies to request test data. All of the test 

reports that were located were provided by individual companies. 

To screen out unusable test reports, documents, and information from which emission factors 

could not be developed, the following general criteria were used: 
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1. Emission data must be from a primary reference: 

a. Source testing must be from a referenced study that does not reiterate information from 

previous studies. 

b. The document must constitute the original source of test data. For example, a technical 

paper was not included if the original study was contained in the previous document. If the exact 

source of the data could not be determined, the document was eliminated. 

2. The referenced study should contain test results based on more than one test run. If 

results from only one run are presented, the emission factors must be down rated. 

3. The report must contain sufficient data to evaluate the testing procedures and source 

operating conditions (e.g.. one-page reports were generally rejected). 

A final set of reference materials was compiled after a thorough review of the pertinent 

reports, documents, and information according to these criteria. 

3.2 DATA QUALITY RATING SYSTEM' 

As part of the analysis of the emission data, the quantity and quality of the information 

contained in the final set of reference documents were evaluated. The following data were excluded 

from consideration: 

1. Test series averages reported in units that cannot be converted to the selected reporting 

units; 

2. Test series representing incompatible test methods (Le., comparison of EPA Method 5 

front half with EPA Method 5 front and back half); 

3. Test series of controlled emissions for which the control device is not specified; 

4. Test series in which the source process is not clearly identified and described; and 
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5.  Test series in which it is not clear whether the emissions were measured before or after 

the control device. 

Test data sets that were not excluded were assigned a quality rating. The rating system used 

was that specified by EFIG for preparing AP-42 sections. The data were rated as follows: 

A-Multiple tests that were performed on the same source using sound methodology and 

reported in enough detail for adequate validation. These tests do not necessarily conform to the 

methodology specified in EPA reference test methods, although these methods were used as a guide 

for the methodology actually used. 

B-Tests that were performed by a generally sound methodology but lack enough detail for 

adequate validation. 

C-Tests that were based on an untested or new methodology or that lacked a significant 

amount of background data. 

D-Tests that were based on a generally unacceptable method but may provide an order-of- 

magnitude value for the source. 

The following criteria were used to evaluate source test reports for sound methodology and 

adequate detail: 

1. Source ooeration. The manner in which the source was operated is well documented in 

the report. The source was operating within typical parameters during the test. 

2. Samoline orocedures. The sampling procedures conformed to a generally acceptable 

methodology. If actual procedures deviated from accepted methods, the deviations are well 

documented. When this occurred, an evaluation was made of the extent to which such alternative 

procedures could influence the test results. 

3. Samoline and orocess data. Adequate sampling and process data are documented in the 

report, and any variations in the sampling and process operation are noted. If a large spread between 
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test results cannot be explained by information contained in the test report, the data are suspect and 

are given a lower rating. 

4.  Analvsis and calculations. The test reports contain original raw data sheets. The 

nomenclature and equations used were compared to those (if any) specified by EPA to establish 

equivalency. The depth of review of the calculations was dictated by the reviewer's confidence in the 

ability and conscientiousness of the tester, which in turn was based on factors such as consistency of 

results and completeness of other areas of the test report. 

3.3 EMISSION FACTOR QUALITY RATING SYSTEM' 

The quality of the emission factors developed from analysis of the test data was rated using 

the following general criteria: 

A-Excellent: Developed only from A-rated test data taken from many randomly chosen 

facilities in the industry population. The source category is specific enough so that variability within 

the source category population may be minimized. 

B-Above averaee: Developed only from A-rated test data from a reasonable number of 

facilities. Although no specific hiaq is evident, it is not c l e x  if the f ac i ! ik  %tA :ep:esen: a 

random sample of the industries. The source category is specific enough so that variability within the 

source category population may be minimized. 

C-Average: Developed only from A- and B-rated test data from a reasonable number of 

facilities. Although no specific bias is evident, it is not clear if the facilities tested represent a 

random sample of the industly. In addition, the source category is specific enough so that variability 

within the source category population may be minimized. 

D-Below average: The emission factor was developed only from A- and B-rated test data 

from a small number of facilities, and there is reason to suspect that these facilities do not represent a 
random sample of the industry. There also may be evidence of variability within the source category 

population. Limitations on the use of the emission factor are noted in the emission factor table. 
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E-Poor: The emission factor was developed from C- and D-rated test data, and there is 

reason to suspect that the facilities tested do not represent a random sample of the industry. There 

also may be evidence of variability within the source category population. Limitations on the use of 

these factors are footnoted. 

The use of these criteria is somewhat subjective and depends to an extent upon the individual 

reviewer. Details of the rating of each candidate emission factor are provided in Section 4. 

REFERENCE FOR SECTION 3 

1, Technical Procedures for Developing AP-42 Emission Factors and Preparing AP-42 Sections, 
EPA454/B-93-050, Office of Air Quality Planning and Standards, U .  S.  Environmental 
Protection Agency, Research Triangle Park, NC, October 1993. 
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4. AP-42 SECTION DEVELOPMENT 
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4.1 INTRODUCTION 

This section describes how the AP-42 section on sugarbeet processing was developed. First, 

descriptions of data sets used for developing emission factors are presented, followed by a discussion 

of how emission factors were developed from the data. Finally, the development of the AP-42 

section on sugarbeet processing is summarized. 

4.2 REVIEW OF SPECIFIC DATA SETS 

Twenty-five emission test reports were reviewed in the process of gathering data for 

developing emission factors. Data from one of the reports, Reference 18, were not used for emission 

factor development because the process data are presented without units. The other references are 

described in the following paragraphs. 

4.2.1 Reference 1 

This report documents a compliance test conducted at the Minnesota Beet Sugar Cooperative 

in Renville, Minnesota, on January 21, 1988. One of four stacks venting emissions from a fuel oil- 

fired pulp dryer (dryer A) followed by four cyclones (one for each stack) was tested for filterable 

PM, condensible PM, and carbon dioxide (CO,) emissions. Particulate matter and CO, emissions 

were quantified using EPA Method 5 (including front- and back-half analysis) and EPA Method 3 

(with an Orsat gas analyzer), respectively. Process data, including hourly wet beet pulp feed rates to 

the dryer, are included in the report. Because only one of four stacks venting dryer emissions was 

tested, the measured emissions were multiplied by four to estimate total dryer emissions. This 

calculation assumes that emissions from each of the four identical stacks are similar. 

The data from this report are assigned a B rating. The test methodology appears to be sound, 

sufficient process data are provided, and adequate detail is included in the report. However, the 

assumption that emissions from each of the four identical stacks are similar may or may not be 

accurate. Pertinent test data, process data, and emission factor calculations are provided in 

Appendix A. 
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4.2.2 Reference 2 

This report documents a compliance test conducted at the Minnesota Beet Sugar Cooperative 

in Renville, Minnesota, on December 14, 1988. One of four stacks venting emissions from a fuel oil- 

fired pulp dryer (dryer B) followed by four cyclones (one for each stack) was tested for filterable PM, 

condensible PM, and CO, emissions. Particulate matter and CO, emissions were quantified using 

EPA Method 5 (including front- and back-half analysis) and EPA Method 3 (with an'Orsat gas 

analyzer), respectively. Process data, including hourly wet beet pulp feed rates to the dryer, are 

included in the report. Because only one of four stacks venting dryer emissions was tested, the 

measured emissions were multiplied by four to estimate total dryer emissions. This calculation 

assumes that emissions from each of the four identical stacks are similar. 

The data from this report are assigned a B rating. The test methodology appears to be sound, 

sufficient process data are provided, and adequate detail is included in the report. However, the 

assumption that emissions from each of the four identical stacks are similar may or may not be 

accurate. Pertinent test data, process data, and emission factor calculations are provided in 

Appendix B. 

4.2.3 Reference 3 

This report documents a compliance test conducted at the Minnesota Beet Sugar Cooperative 

in Renville, Minnesota, on November 18, 1986. A stack venting emissions from both the sugar dryer 

(granulator) and cooler followed by two wet scrubbers (in parallel) was tested for filterable PM and 

CO, emissions. The scrubber water flow rate is about six gallons per minute, and the pressure drop 

across the scrubber was not specified in the report. Particulate matter and CC+ emissions were 

quantified using EPA Methods 5 and 3 (with an Orsat gas analyzer), respectively. Because very 

small amounts (0.03 percent volume) of CO, were detected during all test runs, CO, emissions are 

assumed to be negligible. Process data, including an average sugar production rate, are included in 

the report. 

The data from this report are assigned a B rating. The test methodology appears to be sound, 

sufficient process data are provided, and adequate detail is included in the report (except for the 
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omission of the scrubber pressure drop). Pertinent test data, process data, and emission factor 

calculations are provided in Appendix C. 

4.2.4 Reference 4 

This report documents a compliance test conducted at the Minn-Dak Farmers Cooperative in 

Wahpeton, North Dakota, on October 18, 1983. Two stacks venting emissions from a lignite coal- 

tired pulp dryer followed by a bank of 28 cyclones were tested for filterable PM, sulfur dioxide 

(SO,), and CO, emissions. The exhaust stream following the cyclones is split. Most of the exhaust 

is released through a stack, and a portion of the exhaust is used as a heat source for the flume water 

heater prior to release to the atmosphere. The two stacks tested were the main exhaust stack and the 

flume water heater stack, which vent all of the emissions from the dryer. Particulate matter, SO2, 

and CO, emissions were quantified using EPA Methods 5 (including front- and back-half analysis), 6 ,  

and 3 (with an Orsat gas analyzer), respectively. Process data, including wet beet pulp feed rates to 

the dryer (during each test run), are included in the report. 

The data from this report are assigned an A rating. The test methodology appears to be 

sound, sufficient process data are provided, and adequate detail is included in the report. Pertinent 

test data, process data, and emission factor calculations are provided in Appendix D. 

4.2.5 Reference 5 

This report documents a test conducted at the Amalgamated Sugar Company in Nampa, 

Idaho, on October 14 through December 3, 1992. The purpose of the test was to satisfy the 

requirements of a consent order from the Idaho Department of Health and Welfare. Three coal-fired 

pulp dryers (north, central, and south dryers) were tested for filterable and condensible PM 

emissions, the north and central dryers were tested for aldehyde emissions, and the north dryer was 

tested for semi-volatile organic compound (SVOC) emissions. In addition, the B-side first 

carbonation tank and second carbonation heater vents (venting emissions from the B-side first 

evaporator) were tested for SVOC emissions, and the B-side second carbonation tank, A-side No. 2 

thin juice heater vent (venting emissions from the A-side first evaporator), and B-side second 

carbonation heater vent (venting emissions from the B-side first evaporator) were tested for aldehyde 

emissions. Filterable PM, condensible PM, aldehyde, and SVOC emissions were quantified using 
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EPA Method 5,  EPA Method 202, Modified EPA Metk 3 5 (midget and standa I impingers), and 

SW846 Method 0010, respectively. Table 4-1 shows a summary of the testing conducted, data 

ratings, and important details.about the testing. Pertinent test data, process data, and emission factor 

calculations are provided in Appendix E. 

4.2.6 Reference 6 

This report documents a compliance test conducted at the Monitor Bay Sugar Company in Bay 

City, Michigan, on October 12, 1992. Two stacks, the north and south stacks, venting emissions 

from natural gas-fired pulp dryer No. 3 were tested for filterable PM and CO, emissions. Each stack 

was equipped with multiclones followed by a wet scrubber operating with a pressure drop of about 

4 inches water column (in. w.c.). Particulate matter and CO, emissions were quantified using EPA 

Methods 5 and 3 (with an Orsat gas analyzer), respectively. Process data, including hourly wet beet 

pulp feed rates to the dryer, are included in the report. 

The data from this report are assigned an A rating. The test methodology appears to be 

sound, sufficient process data are provided, and adequate detail is included in the report. Pertinent 

test data, process data, and emission factor calculations are provided in Appendix F. 

4.2.1 Reference I 

This report documents a compliance test conducted at the Monitor Bay Sugar Company in Bay 

City, Michigan, on October 13, 1992. Natural gas-fired pulp dryer No. 2, followed by multiclones 

and a wet scrubber operating with a pressure drop of about 4 in. w.c., was tested for filterable PM 

and CO, emissions. Particulate matter and CO, emissions were quantified using EPA Methods 5 and 

3 (with an Orsat gas analyzer), respectively. Process data, including hourly wet beet pulp feed rates 

to the dryer, are included in the report. 

The data from this report are assigned an A rating. The test methodology appears to be 

sound, sufficient process data are provided, and adequate detail is included in the report. Pertinent 

test data, process data, and emission factor calculations are provided in Appendix G. 
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Central pulp dryer 

TABLE 4-1. REFERENCE 5; TESTS 

Filterable PM 3 

No. of 
Source tested Polluiant test runs I 

A 
- 

A 

C 
B 

- 
B 

B 

D 

C 

C 

C 

North pulp dryer 
Condensible PM 

Sum of emissions from east and west 
stacks: scrubber parameters-4-inch 
pressure drop, no water sprays, low 
impingement velocity 
Incomplete data sets included in report 
Emission from one of two stacks were 
sampled and doubled to represent both 
stacks; run 5 not used because scrubber 
was not operating typically; scrubber 
parameten-4-inch pressure drop, water 
sprays, high impingement velocity 
Average process rate in I ,000 galhr; 
samples were diluted during analysis 
Only one test run conducted; process rate 
in 1,OOO g a l h  
Process rates in 1,000 gallhr; high stack 
gas moisture content and temperature 
caused several problems that may have 
affected results 
Only one set of flow data for tbree test 
runs; process rates in 1,000 galhr;  high 
stack gas moisture content and 
temperature caused several problems that 
m y  have affected results 

Process rates in 1,ooO g a l h ;  high stack 
gas moisture content and temperature 
caused several problems that may have 
affected results 

II [Aldehydes 6 

Condensible PM 

SVOC' 6 

3 

South pulp dryer 
Aldehydes 3 
Filterable PM 4 

II I I 

B-side first 
carbonation tank 
B-side second 
carbonation tank 
A-side No. 2 thin 
juice heater (first 
evaporator) 

Condensible PM 4 

svoc 3 

Aldehydes 1 

Aldehydes 3 

B-side second 
carbonation heater 
(first evaporator) 

Aldehydes 3 

svoc 4 

:ONDUCTED AND DATA RATINGS 
Data 
rating Comments A Scrubber not typical 

production rates assumed similar to rates 
during aldehyde tests; some equipment 
oroblems occurred 

aData for a specific pollutant are rated C if three or more of the six test runs detected the 
pollutant. If a specific pollutant was detected in less than three test runs, the data for that 
pollutant are not rated. 
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4.2.8 Reference 8 

This report documents a compliance test conducted at the Monitor Bay Sugar Company in Bay 

City, Michigan, on October 14, 1992. Natural gas-fired pulp dryer No. 1, followed by multiclones 

and a wet scrubber operating with a pressure drop of about 4 in. w.c., was tested for filterable PM 

and CO, emissions. .Particulate matter and CO, emissions were quantified using EPA Methods 5 and 

3 (with an Orsat gas analyzer), respectively. Process data, including hourly wet beet pulp feed rates 

to the dryer, are included in the report. 

The data from this report are assigned an A rating. The test methodology appears to be 

sound, sufficient process data are provided, and-adequate detail is included in the report. Pertinent 

test data, process data, and emission factor calculations are provided in Appendix H. 

4.2.9 Reference 9 

This report documents a compliance t a t  conducted at the Western Sugar Company in 

Billings, Montana, on December 8-9, 1988. The east natural gas-fired pulp dryer, followed by a wet 

scrubber, was tested for filterable PM, condensible inorganic PM, and CO, emissions. Particulate 

matter emissions were quantified using EPA Method 5 (including front- and back-half analyses) and 

CO, emissions were measured using EPA Method 3 (with an Orsat gas analyzer). Process data, 

including an average wet beet pulp feed rate to the dryer, are included in the report. 

The data from this report are assigned a B rating. The test methodology appears to be sound 

and sufficient process data are provided. However, the scrubber pressure drop is not provided in the 

report, and only an average process rate is provided. Pertinent test data, process data, and emission 

factor calculations are provided in Appendix I. 

4.2.10 Reference 10 

This report documents a compliance test conducted at the Western Sugar Company in 

Billings, Montana, on January 23-25, 1990. The west natural gas-fired pulp dryer, followed by a wet 

scrubber, was tested for filterable PM, condensible inorganic PM, and CO, emissions. Particulate 

matter emissions were quantified using EPA Method 5 (including front- and back-half analyses) and 
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CO, emissions were measured using EPA Method 3 (with an Orsat gas analyzer). Process data, 

including run-by-run wet beet pulp feed rates to the dryer, are included in the report. 

The data from this report are assigned a B rating. The test methodology appears to be sound 

and sufficient process data are provided. However, the scrubber pressure drop is not provided in the 

report. Pertinent test data, process data, and emission factor calculations are provided in Appendix J. 

4.2.11 Reference 11 

This report documents a compliance test conducted at the Western Sugar Company in 

Billings, Montana, on January 23-25, 1991. A natural gas-fired pulp dryer, followed by a wet 

scrubber, was tested for filterable PM and condensible inorganic PM emissions. Particulate matter 

emissions were quantified using EPA Method 5 (including front- and back-half analyses). An average 

wet beet pulp feed rate to the dryer is included in the report. The pellet cooler was also tested, but 

process data for the pellet cooler are not provided in the report. 

The data for emissions from the pulp dryer are assigned a C rating. The test methodology 

appears to be sound and process data are provided. However, only an average process rate based on 

historical data is provided, and the scrubber pressure drop in not provided in the report. Pertinent 

test data, process data, and emission factor calculations are provided in Appendix K. 

4.2.12 Reference 12 

This report documents a compliance test conducted at the Western Sugar Company in 

Scottsbluff, Nebraska, on December 12-13, 1989. A pulverized coal-fired pulp dryer, followed by a 

cyclone and wet scrubber (operating with a pressure drop of about 2 in. w.c.) on each of two stacks, 

was tested for filterable PM, condensible inorganic PM, and CO, emissions. Particulate matter and 

CO, emissions were quantified using EPA Methods 5 (including front- and back-half analyses) and 3, 

respectively. Process data, including run-by-run wet beet pulp feed rates to the dryer, are included in 

the report. 
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The data from this report are assigned an A rating. The test methodology appears to be 

sound, sufficient process data are provided, and adequate detail is included in the report. Pertinent 

test data, process data, and emission factor calculations are provided in Appendix L. 

4.2.13 Reference 13 

This report documents a compliance test conducted at Holly Sugar Corporation in Sidney, 

Montana, on October 19-23, 1993. Two No. 6 fuel oil-fired pulp dryers (north and south dryers) 

were tested for filterable PM, condensible inorganic PM, PM-IO, SO,, and CO, emissions. 

Emissions from the dryers were ducted to four stacks (two for each dryer), each equipped with a dry 

scrubber with skimmer fans and cyclones. Filterable PM, condensible PM, PM-IO, SO,, and CO, 

emissions were quantified using EPA Methods 5, 202, 201A, 6, and 3 (with an Orsat gas analyzer), 

respectively. Process data, including wet beet pulp feed rates to the dryer (during each test run), are 

included in the report. Plant personnel indicated that half of the beet pulp processed is fed to each 

dryer, and the process data are based on this estimate. 

Several problems and deficiencies were encountered in this report. First, only one valid 

PM-10 test run (Run 1) was conducted on the north dryer (east stack), and two valid PM-10 test runs 

were conducted on the north dryer (west stack). To estimate PM-10 emissions from the north dryer, 

the PM-IO emission rate from each of the three single stack test runs was doubled. Second, Run 1 on 

both south dryer stacks was superisokinetic, and the data from this run are not used. Third, Run 3 on 

the south dryer (east stack) was subisokinetic. Therefore, to estimate emissions from the south dryer 

for Run 3, the south dryer (west stack) emission rates (for each pollutant) were doubled. Fourth, 

only one valid PM-IO test run (Run 2) was conducted on the south dryer (east stack), and two valid 

PM-10 test runs were conducted on the south dryer (west stack). To estimate PM-10 emissions from 

the south dryer, the PM-10 emission rate from each of the three single stack test runs was doubled. 

The filterable PM, condensible PM, SO,, and CO, data for the north dryer test are assigned 

an A rating. The test methodology appears to be sound, sufficient process data are provided, and 

adequate detail is included in the report. The PM-10 data for the north and south dryers are assigned 

a B rating because each test run on each dryer included PM-10 measurements from only one of two 

stacks, and the emission rates were doubled to represent both stacks. The filterable PM, condensible 

PM, SO,, and CO, data for the south dryer test are assigned a B rating because only two valid test 
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runs (Runs 2 and 4) were conducted on the east stack, and the emission rates measured during Run 3 

on the west stack were doubled to represent both stacks. Pertinent test data, process data, and 

emission factor calculations are provided in Appendix M. 

4.2.14 Reference 14 

This report documents a compliance test conducted at Holly Sugar Corporation in Santa 

Maria, California, on June 4-14, 1991. Three fuel oil-fired pulp dryers, each followed by two 

cyclones (and an air recirculation system), were tested for filterable PM, condensible inorganic PM, 

condensible organic PM, CO,, SO,, carbon monoxide (CO), nitrogen oxide (NO,), total organic 

compounds VOC), and methane emissions. One of two stacks on each dryer was tested, and 

emissions from each stack were multiplied by two to estimate the total emissions from each dryer. 

Also, a beet pulp cooler was tested for PM emissions, but all three test runs are invalid because the 

isokinetic ratios were all far below 90 percent. Particulate matter emissions were quantified using 

EPA Method 5 (including front- and back-half analyses). Continuous monitoring of CO,, SO,, CO, 

and NO, emissions was conducted according to CARB Method 100, which appears to be similar to 

EPA-approved continuous monitoring methods for the same pollutants. Sulfur dioxide emissions were 

not detected during any test run. Total organic compound and methane emissions were quantified by 

drawing gas samples into tedlar bags and analyzing the samples with a flame ionization detector gas 

chromatograph (similar to EPA Methods 18 and 25A). The report presents concentrations of C1 

through C6 hydrocarbons, and TOC concentrations were calculated on an "as carbon" basis by 

multiplying the individual C1 through C6 concentrations by the corresponding number of carbons 

(CI concentration multiplied by 1, C2 concentration multiplied by 2, etc.) and summing the adjusted 

concentrations. The reported C1 concentrations were assumed to be entirely methane, and were used 

to determine methane emissions. Production rates are provided for each dryer, but data needed to 

convert the production rates to dryer feed rates are only provided for dryer No. 1 .  Because the 

reported production rates are the same for the three dryers, the average feed rate calculated for dryer 

No. 1 is assumed to equal the feed rate for dryers 2 and 3. 

The data for dryer No. 1 are assigned a B rating because only one of two stacks from the 

dryer was tested. Otherwise, the test methodology appears to be sound, sufficient process data are 

provided, and adequate detail is included in the report. The data for dryers 2 and 3 are assigned a 

C rating because the dryer feed rates are estimated using the average feed rate for dryer No. 1 and 
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only one of two stacks from each dryer was tested. Pertinent test data, process data, and emission 

factor calculations are provided in Appendix N. 

4.2.15 Reference 15 

This report documents a compliance test conducted at the Great Lakes Sugar Cooperative in 

Fremont, Ohio, on December 2, 1992. A fuel oil-fired pulp dryer, followed by a cyclone, was tested 

for filterable PM, CO,, and SO, emissions. Particulate matter and CO, emissions were quantified 

using EPA Methods 5 and 3 (with a Fyrite gas analyzer), respectively. Sulfur dioxide emissions were 

measured using a modified EPA Method 8 test, which was a Method 8 analysis of the impingers from 

the Method 5 sampling train. Three test runs were conducted, but the first run was not valid because 

the isokinetic variation was not within the prescribed limits. Process data, including run-by-run wet 

beet pulp feed rates to the dryer, are included in the report. 

The filterable PM and SO, data from this report are assigned a B rating because only two 

valid test runs were conducted. The test methodology appears to be sound, extensive process data are 

provided, and adequate detail is included in the report. The CO, data from this report are assigned a 

C rating because of the relative inaccuracy of Fyrite analyzers. Pertinent test data, process data, and 

emission factor calculations are provided in Appendix 0. 

4.2.16 Reference 16 

This report documents a compliance test conducted at the American Crystal Sugar Company 

in East Grand Forks, Minnesota, on February 24, 1994. Three coal-tired pulp dryers (dryers A, B, 

and C), each controlled by multiclones, were tested for filterable PM, condensible organic PM, CO,, 

and NO, emissions. In addition, a cascade impactor was used to determine the particle size 
distribution during a single test run for pulp dryer B. Particulate matter, CO,, and NO, emissions 

were quantified using EPA Methods 5 (including front- and back-half analyses), 3 (with an Orsat gas 

analyzer), and 7, respectively. Three test runs were conducted for each pollutant and dryer, but only 

one valid NO, test run was conducted on dryers B and C. The NO, data for dryers B and C are not 

used for emission factor development. Process data, including hourly wet beet pulp feed rates to the 

dryer, are included in the report. 
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The data from this report &e assigned an A rating. The test methodology appears to be 

sound, extensive process data are provided, and adequate detail is included in the report. Pertinent 

test data, process data, and emission factor calculations are provided in Appendix P. 

4.2.17 Reference 17 

This report documents a compliance test conducted at the American Crystal Sugar Company 

in Moorhead, Minnesota, on January 21, 1992. The south coal-fired pulp dryer was tested for 

filterable PM and CO, emissions both before and after the control system, which consisted of 

multiclones and a stack filter system. In addition, condensible organic PM emissions were measured 

following the control system. Particulate matter and CO, emissions were quantified using EPA 

Methods 5 (including front- and back-half analyses) and 3 (with an Orsat gas analyzer), respectively. 

Three simultaneous inlet and outlet test runs were conducted under each of four different exhaust gas 

recycle rates. Because the exhaust gas recycle rates had little effect on the magnitude of PM and CO, 

emissions, the twelve test runs are averaged together and considered a single test. Process data, 

including hourly wet beet pulp feed rates to the dryer, are included in the report. 

The data from this report are assigned an A rating. The test methodology appears to be 

sound, extensive process data are provided, and adequate detail is included in the report. Pertinent 

test data, process data, and emission factor calculations are provided in Appendix Q. 

4.2.18 Reference 19 

This report documents a compliance test conducted at the American Crystal Sugar Company 

in Crookston, Minnesota, on March 11, 1993. A venturi scrubber-controlled sugar cooler was tested 

for filterable PM, condensible inorganic PM, condensible organic PM, and CO, emissions at the 

scrubber outlet. The scrubber operated with a pressure drop between 5 and 7 in. W.C. during testing. 

Particulate matter and CO, emissions were quantified using EPA Methods 5 (including front- and 

back-half analyses) and 3 (with an Orsat gas analyzer), respectively. However, CO, was not detected 

during any test run. Three test runs were conducted, and process data, including run-by-run sugar 

cooler throughput rates, are included in the report. 
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The data from this report are assigned an A rating. The test methodology appears to be 

sound, sufficient process data are provided, and adequate detail is included in the report. Pertinent 

test data, process data, and emission factor calculations are provided in Appendix R. 

4.2.19 Reference 20 

This report documents a compliance test conducted at the American Crystal Sugar Company 

in East Grand Forks, Minnesota, on November 11, 1993. Three coal-fired pulp dryers (dryers A, B,  

and C), each controlled by multiclones, were tested for filterable PM, condensible organic PM, CO,, 

SO,, CO, NO,, and TOC emissions. Also, two stacks venting pellet cooler emissions and one stack 

venting emissions from a pellet loadout operation were tested for PM emissions, but process data are 

not provided for these tests. Particulate matter, CO,, NO,, and CO emissions were quantified using 

EPA Methods 5 (including fiont- and back-half analyses), 3 (with an Orsat gas analyzer), 7, and 10, 

respectively. Sulfur dioxide samples were collected in the back half of the Method 5 sampling train 

and were analyzed in accordance with the large impinger version of EPA Method 6 .  Total organic 

compound emissions were quantified by drawing gas samples into tedlar bags and analyzing the 

samples with a flame ionization detector calibrated against propane (similar to EPA Method 25A). 

The TOC data are reported on an "as carbon" basis and were converted to an "as methane" basis 

using the ratio of the molecular weights of methane and carbon. Process data, including hourly wet 

beet pi.!!p feed rate4 to the dryer, are only provided for dryer A .  

The data for dryer A are assigned an A rating. The test methodology appears to be sound, 

sufficient process data are provided, and adequate detail is included in the report. The data for the 

other sources tested are not rated because the necessary process data are not provided. Pertinent test 

data, process data, and emission factor calculations are provided in Appendix S. 

4.2.20 Reference 21 

This report documents a compliance test conducted at the American Crystal Sugar Company 

in Moorehead, Minnesota, on November 14, 1990. A sugar cooler and a sugar granulator, each 

controlled by a mechanical centrifugal separator with water sprays (rotoclone), were tested for 

filterable PM, condensible organic PM, and CO, emissions at the rotoclone outlets. Particulate 

matter and CO, emissions were quantified using EPA Methods 5 (including front- and back-half 
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analyses) and 3 (with an Orsat gas analyzer), respectively. Because very small amounts (0.03 percent 

volume) of CO, were detected during all test runs, CO, emissions are assumed to be negligible. 

Three test runs were conducted, and process data, including run-by-run sugar cooler throughput rates 

(equivalent to sugar granulator output rates), are included in the report. 

The data from this report are assigned an A rating. "be test methodology appears to be 

sound, sufficient process data are provided, and adequate detail is included in the report. Pertinent 

test data, process data, and emission factor calculations are provided in Appendix T. 

4.2.21 Reference 22 

This report documents a compliance test conducted at the American Crystal Sugar Company 

in Crookston, Minnesota, on February 22, 1993. The No.1 and No.2 pulp dryers, each controlled by 

multiclones and a stack filter system, were tested for filterable PM, condensible organic PM, and CO, 

emissions. Particulate matter and CO, emissions were quantified using EPA Methods 5 (including 

front- and back-half analyses) and 3 (with an Orsat gas analyzer), respectively. Five valid test runs 

were conducted on dryer No. 1 ,  and nine valid runs were conducted on dryer No. 2. Process data, 

including run-by-run wet pulp feed rates to the dryers, are included in the report. 

The data from this report are assigned an A rating. The test methodology appears to be 

sound, sufficient process data are provided, and adequate detail is included in the report. Pertinent 

test data, process data, and emission factor calculations are provided in Appendix U. 

4.2.22 Reference 23 

This report documents a compliance test conducted at the Michigan Sugar Company in Caro, 

Michigan, on December 14, 1989. A natural gas-fired pulp dryer, followed by multiclones, was 

tested for filterable PM and CO, emissions. Particulate matter and CO, emissions were quantified 

using EPA Methods 17 and 3 (with an Orsat gas analyzer), respectively. Five test runs were 

conducted, but Runs 1 and 3 were not valid and were not used to determine the emissions from the 

dryer. Process data are included in the report, and run-by-run dryer feed rates were calculated using 

the process data. 
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The data from this report are assigned an A rating. The test methodology appears to be 

sound, sufficient process data are provided, and adequate detail is included in the report. Pertinent 

test data, process data, and emission factor calculations are provided in Appendix V. 

4.2.23 Reference 24 

This report documents a compliance test conducted at the Michigan Sugar Company in 

Carrollton, Michigan, on November 14 and 16, 1989. A natural gas-fired pulp dryer, followed by 

multiclones, was tested for filterable PM and CO, emissions. Particulate matter and CO, emissions 

were quantified using EPA Methods 17 and 3 (with an Orsat gas analyzer), respectively. Three test 

runs were conducted while the dryer operated at two different aspiration rates, but one run from each 

test was not valid because the isokinetic variation was not within the prescribed limits. The aspiration 

rate did not appear to affect PM or CO, emissions; therefore, data from the four valid test runs are 

averaged. Process data are included in the report, and run-by-run dryer feed rates were calculated 

using the process data. 

The data from this report are assigned an A rating. The test methodology appears to be 

sound, sufficient process data are provided, and adequate detail is included in the repoh. Pertinent 

test data, process data, and emission factor calculations are provided in Appendix W. 

4.2.24 Reference 25 

This report documents a .compliance test conducted at the Michigan Sugar Company in 

Croswell, Michigan, on November 19, 1990. A fuel oil-fired pulp dryer, followed by multiclones, 

was tested for filterable PM and CO, emissions. Particulate matter and CO, emissions were 

qumtified using EPA Methods 5 and 3 (with an Orsat gas analyzer), respectively. Three test runs 

were conducted, process data are included in the report, and run-by-run dryer feed rates were 

calculated using the process data. 

The data from this report are assigned an A rating. The test methodology appears to be 

sound, sufficient process data are provided, and adequate detail is included in the report. Pertinent 

test data, process data, and emission factor calculations are provided in Appendix X. 
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4.2.25 Review of FIRE. XATEF. and SPECIATE Data Base Emission Factors 

Emission factors for NO,, sulfur oxides (SO,) and VOC from dryers were found in the FIRE 

data base. However, the type of dryer is not specified, and the basis for the emission factors, raw 

beets, is incorrect because raw beets are not fed to a dryer at any point during processing operations. 

Therefore, these data are not included in the AP-42 section. Emission factors for sugarbeet 

processing from the SPECIATE data base are based solely on engineering judgment and are not 

included in the AP-42 section. Relevant data were not found in XATEF. 

4.3 DEVELOPMENT OF CANDIDATE EMISSION FACTORS 

Emission factors for rotary drum pulp dryers, first and second carbonation tanks, first 

evaporators, sugar coolers, and sugar granulators were developed using data from the references 

described in Section 4.2 of this document. Table 4-2 summarizes the test data from References 1 

through 25, and Table 4-3 presents the emission factors developed using these data. The emission 

factor ratings assigned to the factors for the revised AP-42 section are based on the guidelines 

presented in Section 3.3 of this report. The main criteria used in rating the factors are as follows: 

1. Factors based on C- or D- rated data are assigned a rating of E; and 

2. Factors based on B-rated data or a combination of A- and B-rated data generally cannot be 

assigned a rating higher than C, and if the data are from a small number of facilities that are unlikely 

to represent a random sample of the industry, the factor generally is assigned a D-rating. 

Emission factors were developed by grouping the data from similar combinations of source, 

pollutant, and control device, discarding the inferior data sets, and averaging the emission factors 

derived from each data set. In some cases, data were available from multiple tests on the same 

source. In such cases, the emission factors from the tests on that source were averaged first, and the 

resulting factor was then averaged with the factors from other similar sources. The following 

paragraphs describe how the data presented in Table 4-2 were used to develop the emission factors 

presented in Table 4-3. The emission factor units for the pulp dryers are mass of pollutant per mass 

of pulp dryer feed, and the units for the tanks and evaporators are mass of pollutant per volume of 
juice throughput. 
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4.3.1 Filterable PM 

An emission factor for uncontrolled filterable PM emissions from a coal-fired pulp dryer was 

developed using A-rated data from Reference 17. The emission factor is 2.2 kg/Mg (4.4 Ib/ton). 

This emission factor is assigned a D rating because it was developed using data from a single test. 

An emission factor for filterable PM emissions from a coal-fired pulp dryer controlled with 

multiple cyclones was developed using A-rated data from eight tests conducted on seven different 

dryers. The dryers are located at four facilities. The data range from 0.21 kg/Mg (0.42 Iblton) to 

0.59 kg/Mg (1.2 Iblton) and average 0.33 kg/Mg (0.66 Iblton). This candidate emission factor is 

assigned a B rating because it was developed using A-rated data from 4 of the 36 sugarbeet 

processing plants currently operating in the United States. 

An emission factor for filterable PM emissions from a coal-fired pulp dryer controlled with a 

wet scrubber was developed using A- and B-rated data from three testS conducted on two different 

dryers. The data range from 0.17 kg/Mg (0.34 Ib/ton) to 0.36 kglMg (0.72 Ib/ton) and average 

0.25 kg/Mg (0.49 Ib/ton). This candidate emission factor is assigned a D rating because it was 

developed using data from only 2 of the 36 sugarbeet processing plants currently operating in the 

United States. 

An  emission factor for filterable PM emissions from a natural gas-fired pulp dryer controlled 

with multiple cyclones was developed using A-rated data from two tests conducted at two facilities. 

The data range from 0.30 kg/Mg (0.60 Iblton) to 0.38 kglMg (0.77 Ib/ton) and average 0.34 kg/Mg 

(0.69 Ib/ton). This candidate emission factor is assigned a D rating because it was developed using 

data from only 2 of the 36 sugarbeet processing plants currently operating in the United States. 

An emission factor for filterable PM emissions from a natural gas-fired pulp dryer controlled 

with a wet scrubber was developed using A- and B-rated data from five tests conducted on five 

different dryers. The dryers are located at two facilities. The data range from 0.038 kg/Mg 

(0.075 Iblton) to 0.15 kg/Mg (0.30 Ib/ton) and average 0.081 kg/Mg (0.16 Ib/ton). This candidate 

emission factor is assigned a D rating because it was developed using data from only 2 of the 36 

sugarbeet processing plants currently operating in the United States. 
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An emission factor for filterable PM emissions from a fuel oil-fired pulp dryer controlled with 

a cyclone was developed using B-rated data from three tests conducted at three facilities. The data 

range from 0.64 kg/Mg (1.3 Ib/ton) to 0.79 kg/Mg (1.6 Ib/ton) and average 0.72 kg/Mg (1.4 Iblton). 

This candidate emission factor is assigned a C rating because it was developed using data from 3 of 

the 36 sugarbeet processing plants currently operating in the United States. 

An emission factor for filterable PM emissions from a fuel oil-fired pulp dryer controlled with 

a dry scrubber followed by a cyclone was developed using A- and B-rated data from tests conducted 

on two dryers located at the same facility. The data range from 0.38 kg/Mg (0.77 Ib/ton) to 

0.76 kg/Mg (1.5 Ib/ton) and average 0.57 kg/Mg (I .  1 Iblton). This candidate emission factor is 
assigned a D rating because it was developed using data from only 1 of the 36 sugarbeet processing 

plants currently operating in the United States. 

An emission factor for filterable PM emissions from a fuel oil-fired pulp dryer controlled with 

multiple cyclones was developed using A- and B-rated data from two tests conducted at different 

facilities. The data range from 0.27 kg/Mg (0.55 Iblton) to 0.32 kg/Mg (0.65 Ib/ton) and average 

0.30 kg/Mg (0.60 Iblton). This candidate emission factor is assigned a D rating because it was 

developed using data from only 2 of the 36 sugarbeet processing plants currently operating in the 

United States. 

An emission factor for filterable PM emissions from a sugar cooler controlled with a 

mechanical centrigual separator with wafer sprays was developed using A-rated data from a single 

test. The emission factor is 0.066 kg/Mg (0.13 Iblton). This emission factor is assigned a D rating 

because it was developed using data from only a single test. 

An emission factor for filterable PM emissions from a sugar cooler controlled with a venturi 

scrubber was developed using A-rated data from a single test. The emission factor is 0.032 kg/Mg 

(0.065 lb/ton). This emission factor is assigned a D rating because it was developed using data from 

only a single test. 

An emission factor for filterable PM emissions from a sugar granulator controlled with a 

mechanical centrigual separator with water sprays was developed using A-rated data from a single 
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test. The emission factor is 0.032 kg/Mg (0,064 Ib/ton). This emission factor is assigned a D rating 

because it was developed using data from only a single test. 

An emission factor for filterable PM emissions from a sugar granulator and cooler controlled 

with a wet scrubber was developed using B-rated data from a single test. The data are not used for 

emission factor development because the emission source is a combined source and data are available 

for the individual sources. 

4.3.2 Filterable PM-10 

An emission factor for filterable PM-10-emissions from a fuel oil-fired pulp dryer controlled 

with a dry scrubber followed by a cyclone was developed using B-rated data from tests conducted on 

two dryers located at the same facility. The data range from 0.23 kg/Mg (0.47 Iblton) to 0.59 kg/Mg 

(1.2 Ib/ton) and average 0.41 kg/Mg (0.83 Ib/ton). This candidate emission factor is  assigned a D 

rating because it was developed using data from only 1 of the 36 sugarbeet processing plants currently 

operating in the United States. 

4.3.3 Condensible PM 

An emission factor for condensible inorganic PM emissions from a coal-fired pulp dryer 

controlled with a wet scrubber was developed using A-rated data from a single test. The emission 

factor is 0.025 kg/Mg (0.050 Ib/ton). This emission factor is assigned a D rating because it was 

developed using data from only a single test. 

An emission factor for condensible inorganic PM emissions from a natural gas-fired pulp 

dryer controlled with a wet scrubber was developed using B-rated data from tests conducted on two 

dryers located at the same facility. The data range from 0.0077 kg/Mg (0.015 Ib/ton) to 

0.014 kg/Mg (0.027 Iblton) and average 0.011 kglMg (0.021 Iblton). This candidate emission factor 

is assigned a D rating because it was developed using data from only 1 of the 36 sugarbeet processing 

plants currently operating in the United States. 

An emission factor for condensible inorganic PM emissions from a fuel oil-fired pulp dryer 

controlled with a cyclone was developed using B-rated data from five tests conducted at four facilities. 
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Two of the dryers were equipped with a dry scrubber and a cyclone, but the condensible inorganic 

PM emissions from these two dryers were greater than the emissions from the cyclone-controlled 

dryers. Therefore, the dry scrubber was assumed to have no effect on condensible inorganic PM 

emissions, and the data were combined. The data range from 0.014 kghlg (0.027 Iblton) to 

0.27 kglMg (0.55 Ib/ton) and average 0.12 kg/Mg (0.24 Ib/ton). This candidate emission factor is 

assigned a C rating because it was developed using data from 4 of the 36 sugarbeet processing plants 

currently operating in the United States. 

An emission factor for condensible inorganic PM emissions from a sugar cooler controlled 

with a venturi scrubber was developed using A-rated data from a single test. The emission factor is 

0.0024 kg/Mg (0.0047 Ib/ton). This emission factor is assigned a D rating because it was developed 

using data from only a single test. 

An emission factor for condensible organic PM emissions from a coal-fired pulp dryer 

controlled with multiple cyclones was developed using A-rated data from seven tests conducted on 

seven different dryers. The dryers are located at three facilities. The data range from 0.019 kg/Mg 

(0.039 Ib/ton) to 0.086 kg/Mg (0.17 Ib/ton) and average 0.042 kg/Mg (0.084 Ib/ton). This candidate 

emission factor is assigned a C rating because it was developed using data from 3 of the 36 sugarbeet 

processing plants currently operating in the United States. 

An emission factor for condensible organic PM emissions from a fuel oil-fired pulp dryer 

controlled with a cyclone was developed using B-rated data from three tests conducted at three 

facilities. The data range from 0.016 kg/Mg (0.032 Ib/ton) to 0.054 kg/Mg (0.11 Ib/ton) and average 

0.038 kg/Mg (0.076 Ib/ton). This candidate emission factor is assigned a C rating because it was 

developed using data from 3 of the 36 sugarbeet processing plants currently operating in the United 

S@tes. 

An emission factor for condensible organic PM emissions from a sugar cooler controlled with 

a mechanical centrigual separator with water sprays was developed using A-rated data from a single 

test. The emission factor is 0.0022 kglMg (0.0043 Iblton). This emission factor is assigned a D 

rating because it was developed using data from only a single test. 
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An emission factor for condensible organic PM emissions from a sugar cooler controlled with 

a venturi scrubber was developed using A-rated data from a single test. The emission factor is 

0.0021 kg/Mg (0.0042 Iblton). This emission factor is assigned a D rating because it was developed 

using data from only a single test. 

An emission factor for condensible organic PM emissions from a sugar granulator controlled 

with a mechanical centrigual separator with water sprays was developed using A-rated data from a 

single test. The emission factor is 0.0018 kglMg (0.0037 Iblton). This emission factor is assigned a 

D rating because it was developed using data from only a single test. 

An emission factor for total condensibkPM emissions from a coal-fired pulp dryer controlled 

with a wet scrubber was developed using A- and B-rated data from two tests conducted on different 

dryers located at the same facility. The data range from 0.17 kg/Mg (0.33 Iblton) to 0.23 kg/Mg 

(0.47 Ib/ton) and average 0.20 kglMg (0.40 Iblton). This candidate emission factor is assigned a D 
rating because it was developed using data from only 2 of the 36 sugarbeet processing plants currently 

operating in the United States. 

4.3.4 Total Organic Compounds 

An emission factor for TOC emissions from a coal-fired pulp dryer was developed using 

A-rated data from a single test. The emission factor is 0.59 kg/Mg (1.2 Iblton). Because the control 

devices typically used to control beet pulp dryer emissions are not designed to control TOC 

emissions, this emission factor is assumed to be applicable to coal-fired dryers controlled by a 

cyclone, multiple cyclones, a wet scrubber, a venturi scrubber, or any combination of these control 

devices. This emission factor is assigned a D rating because it was developed using data from only a 

single test. 

An emission factor for TOC emissions from a fuel oil-fired pulp dryer was developed using 

B-rated data from a single test. The emission factor is 0.055 kglMg (0.11 Iblton). Because the 

control devices typically used to control beet pulp dryer emissions are not designed to control TOC 

emissions, this emission factor is assumed to be applicable to fuel oil-fired dryers controlled by a 

cyclone, multiple cyclones, a wet scrubber, a venturi scrubber, or any combination of these control 
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devices. This emission factor is assigned a D rating because it was developed using data from only a 

single test. 

4.3.5 Methane 

An emission factor for methane emissions from a fuel oil-fired pulp dryer was developed 

using B-rated data from a single test. The emission factor is 0.014 kgRvlg (0.028 Ib/ton). Because 

the control devices typically used to control beet pulp dryer emissions are not designed to control 

methane emissions, this emission factor is assumed to be applicable to fuel oil-fired dryers controlled 

by a cyclone, multiple cyclones, a wet scrubber, a venturi scrubber, or any combination of these 

control devices. This emission factor is assigned a D rating because it was developed using data from 

only a single test. 

4.3.6 Carbon Monoxide 

An emission factor for CO emissions from a coal-tired pulp dryer was developed using A- 

rated data from a single test. The emission factor is 1.1 kg/Mg (2.3 Iblton). Because the control 

devices typically used to control beet pulp dryer emissions are not designed to control CO emissions, 

this emission factor is assumed to be applicable to coal-fired dryers controlled by a cyclone, multiple 

cyclones, a wet scrubber, a venturi scrubber, or any combination of these control devices: This 

emission factor is assigned a D rating because it was developed using data from only a single test. 

.An emission factor for CO emissions from a fuel oil-fired pulp dryer was developed using B- 

rated data from a single test. The emission factor is 0.51 kg/Mg (1.0 Iblton). Because the control 

devices typically used to control beet pulp dryer emissiods are not designed to control CO emissions, 

this emission factor is assumed to be applicable to fuel oil-fired dryers controlled by a cyclone, 

multiple cyclones, a wet scrubber, a venturi scrubber, or any combination of these control devices. 

This emission factor is assigned a D rating because it was developed using data from a single test. 

4.3.7 Carbon Dioxide 

An emission factor for CO, emissions from a coal-fired pulp dryer was developed using 

A-rated data from ten tests conducted on nine different dryers. The dryers are located at five 
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facilities. The data range from 130 kglMg (260 Iblton) to 240 kg/Mg (490 Iblton) and average 

180 kglMg (370 Ib/ton). Because the control devices typically used to control beet pulp dryer 

emissions are not designed to control CO, emissions, this emission factor is assumed to be applicable 

to coal-fired dryers controlled by a cyclone, multiple cyclones, a wet scrubber, a venturi scrubber, or 
any combination of these control devices. This candidate emission factor is assigned a B rating 

because it was developed using A-rated data from 5 of the 36 sugarbeet processing plants currently 

operating in the United States. 

An emission factor for CO, emissions from a natural gas-fired pulp dryer was developed 

using A- and B-rated data from seven tests conducted on seven different dryers. The dryers are 

located at four facilities. The data range from 29 kglMg (58 Ib/ton) to 120 kglMg (230 Iblton) and 

average 65 kg/Mg (130 Iblton). Because the control devices typically used to control beet pulp dryer 

emissions are not designed to control CO, emissions, this emission factor is assumed to be applicable 

to natural gas-fired dryers controlled by a cyclone, multiple cyclones, a wet scrubber, a venturi 

scrubber, or any combination of these control devices. This candidate emission factor is assigned a C 

rating because it was developed using A- and B-rated data from 4 of the 36 sugarbeet processing 

plants currently operating in the United States. 

An emission factor for CO, emissions from a fuel oil-fired pulp dryer was developed using A- 

and B-rated data from six tests conducted on six different dryers. The dryers are located at four 

facilities. The data range from 170 kg/Mg (330 Iblton) to 290 kg/Mg (570 Iblton) and average 

210 kg/Mg (430 Iblton). Because the control devices typically used to control beet pulp dryer 

emissions are not designed to control CO, emissions, this emission factor is assumed to be applicable 

to fuel oil-tired dryers controlled by a cyclone, multiple cyclones, a wet scrubber, a venturi scrubber, 

or any combination of these control devices. This candidate emission factor is assigned a C rating 

because it was developed using A- and B-rated data from 4 of the 36 sugarbeet processing plants 

currently operating in the United States. 

Carbon dioxide emissions from a sugar granulator and cooler were measured during one test 

and were negligible during all of the test runs. 
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4.3.8 Nitrogen Oxides 

An emission factor for NO, emissions from a coal-fired pulp dryer was developed using A- 

rated data from two tests conducted on the same dryer. The data range from 0.28 kg/Mg 

(0.57 Ib/ton) to 0.37 kg/Mg (0.74 Ib/ton) and average 0.33 kg/Mg (0.66 Iblton). Because the control 

devices typically used to control beet pulp dryer emissions are not designed to control NO, emissions, 

this emission factor is assumed to be applicable to coal-fired dryers controlled by a cyclone, multiple 

cyclones, a wet scrubber, a venturi scrubber, or any combination of these control devices. This 

emission factor is assigned a D rating because it was developed using data from only a single facility. 

An emission factor for NO, emissions from a fuel oil-fired pulp dryer was developed using B- 

rated data from a single test. The emission factor is 0.30 kg/Mg (0.60 Iblton). Because the control 

devices typically used to control beet pulp dryer emissions are not designed to control NO, emissions, 

this emission factor is assumed to be applicable to fuel oil-fired dryers controlled by a cyclone, 

multiple cyclones, a wet scrubber, a venturi scrubber, or any combination of these control devices. 

This emission factor is assigned a D rating because it was developed using data from only a single 

test. 

4.3.9 Sulfur Dioxide 

An emission factor for SO, emissions from a coal-fired pulp dryer was developed using A- 

rated data from two tests conducted at different facilities. The data range from 0.092 kg/Mg 

(0.18 Ib/ton) to 0.68 kg/Mg (1.4 Ib/ton) and average 0.40 kg/Mg (0.79 Iblton). Because the control 

devices typically used to control beet pulp dryer emissions are not designed to control SO, emissions, 

this emission factor is assumed to be applicable to coal-fired dryers controlled by a cyclone, multiple 

cyclones, a wet scrubber, a venturi scrubber, or any combination of these control devices. This 

emission factor is assigned a D rating because it was developed using data from only 2 of the 36 

sugarbeet processing plants currently operating in the United States.. 

An emission factor for SO, emissions from a fuel oil-fired pulp dryer was developed using A- 

and B-rated data from three tests conducted on three different dryers. The dryers are located at two 

facilities. One other test included SO, measurements, but SO, emissions were not detected; the data 

from this additional test are not used for emission factor development because the other three tests 
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document levels of SO, that are well above the detection limit of the test method. The data range 

from 0.31 kg/Mg (0.63 lblton) to 0.65 kglMg (1.3 Ib1ton) and average 0.52 kg1Mg (1.0 lblton). 

Because the control devices typically used to control beet pulp dryer emissions are not designed to 

control SO, emissions, this emission factor is assumed to be applicable to fuel oil-fired dryers 

controlled by a cyclone, multiple cyclones, a wet scrubber, a venturi scrubber, or any combination of 

these control devices. This emission factor is assigned a D rating because it was developed using data 

from only 2 of the 36 sugarbeet processing plants currently operating in the United States. 

4.3.10 Acetaldehvde. Acrolein. Crotonaldehvde. Formaldehvde 

Emission factors for acetaldehyde, acrolein, crotonaldehyde, and formaldehyde emissions 

from a coal-fired pulp dryer controlled with a wet scrubber were developed using C-rated data from 

two tests conducted on two dryers located at the same facility. These emission factors are assigned an 

E rating because they are based on C-rated data. 

Emission factors for acetaldehyde, acrolein, crotonaldehyde, and formaldehyde emissions 

from a second carbonation tank were developed using C-rated data from a single test. These emission 

factors are assigned an E rating because they are based on C-rated data, The units for these emission 

factors are pounds of pollutant per 1,000 gallons of raw juice throughput. 

Emission factors for acetaldehyde, acrolein, crotonaldehyde, and formaldehyde emissions 

from a first evaporator were developed using C-rated data from two tests. These emission factors are 

assigned an E rating because they are based on C-rated data. The units for these emission factors are 

pounds of pollutant per 1,000 gallons of thin juice throughput. 

4.3.11 Semivolatile Organic Comoounds 

Emission factors for speciated SVOC emissions from a coal-fired pulp dryer controlled with a 

wet scrubber were developed using C-rated data from a single test. These emission factors are 

assigned an E rating because they are based on C-rated data. 
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Emission factors for speciated SVOC emissions from a first carbonation tank were developed 

using B-rated data from a single test. These emission factors are assigned a D rating because they are 

based on data from only a single test. 

Emission factors for speciated SVOC emissions from a first evaporator were developed using 

C-rated data from a single test. These emission factors are assigned an E rating because they are 

based on C-rated data. 

4.4 SUMMARY OF DEVELOPMENT O F  AP-42 SECTION 

4.4.1 Section Narrative 

A process description was written using the most recent available references, and a process 

flow diagram was developed from the process description. In addition, emissions from sugarbeet 

processing operations and types of emission control systems currently in use are discussed. 

4.4.2 Emission Factors 

The emission factors discussed in section 4.3 of this report are presented in the proposed 

AP-42 Section 9.10.1.2, Sugarbeet Processing. 

REFERENCES FOR SECTION 4 

1. Results of a Source Emission Compliance Test at Southern Minnesota Beet Sugar Cooperative, 
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Results of the November 18, 1986, Particulate Emission Compliance Test on the Combined 
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Cooperative Plant in Renville, Minnesota, Interpoll, Inc., Circle Pines, MN, December 8, 1986. 
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3. 

4. 
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Radian Corporation, Denver, CO, March 26, 1991. 
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Compliance for SO,. Particulate, and PM-IO with Back-Half Emissions--Holly Sugar 
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15: Report to Great Lakes Sugar Company on Stack Particulate Samples Collected on the Pulp Drier 
at Fremont, Ohio, Affiliated Environmental Services, Inc., Sandusky, OH, December 8, 1992. 

16. Results of the February 22-24, 1994, Air Emission Compliance Testing of Process Sources at the 
American Crystal Sugar East Grand Forks Plant, Interpoll Laboratories, Inc., Circle Pines, MN, 
March 21, 1994. 

11. Results of the January 28-31, 1992, Particulate Emission Tests, South Pulp Dryer-American 
Crystal Sugar Company, Moorehead, Minnesota, Bay West, Inc., St. Paul, MN, March 26, 
1992. 
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21. Results of the November 14 and IS. 19pO. State Pam'culate Emission Compliance Test on the 
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5. PROPOSED AP-42 SECTION 

The proposed AP-42,. Section 9.10.1.2, Sugarbeet Processing, is presented on the following 

pages as it would appear in the document. 
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This is preliminary material, in draft form, for purposes of review. This material must not be 

quoted, cited, or in any other way considered or used as final work. 

9.10.1.2 SUGARBEET PROCESSING 

9.10.1.2.1 General’” 

Sugarbeet processing is the production of sugar (sucrose) from 2ts. Byproducts of 
sugarbeet processing include pulp and molasses. Most of the molasses produced is processed further 

to remove the remaining sucrose. The pulp and most of the remaining molasses are mixed together, 

dried, and sold as livestock feed. The fourdigit standard industrial classification (SIC) code for 

sugarbeet processing is 2063. The six-digit source classification code (SCC) for sugarbeet processing 

is 3-02-016; there are two eightdigit SCC’s: 3-02-016-01 (dryers) and 3-02-016-99 (other not 

classified). 

9.10.1.2.2 Process Description’4 

Figures 9.10.1.2-1 and -2 are flow diagrams for a typical sugarbeet processing plant. 

Figure 9.10.1.2-1 shows preprocessing and livestock feed production operations, and 

Figure 9.10. I .2-2 shows the beet sugar production operations. Mechanically harvested sugarbeets are 

shipped to processing plants, where they are typically received by high-speed conveying and screening 

systems. The screening systems remove loose dirt from the beets and pinch the beet tops and leaves 

to facilitate separation from the beet roots. The conveyors transport the beets to storage areas and 

then to the final cleaning and trash removal operations that precede the processing operations. The 

beets are usually conveyed to the final cleaning phase using flumes, which use water to both move 

and clean the beets. Although most plants use flumes, some plants use dry conveyors in the final 

cleaning stage. The disadvantage of flume conveying is that some sugar leaches into the flume water 

from damaged surfaces of the beets. The flumes carry the beets to the beet feeder, which regulates 

the flow of beets through the system and prevents stoppages in the system. From the feeder, the 

flumes carry the beets through several cleaning devices, which may include rock catchers, sand 

separators, magnetic metal separators, water spray nozzles, and trash catchers. After cleaning, the 

beets are separated from the water, usually with a beet wheel, and are transported by drag chain, 

chain and bucket elevator, inclined belt conveyor, or beet pump to the processing operations. 
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Sugarbeet processing operations comprise several steps, including diffusion, juice purification, 

evaporation, crystallization, dried-pulp manufacture, and sugar recovery from molasses. Descriptions 

of these operations are presented in the following paragraphs. 

Prior to removal of the sucrose from the beet by diffusion, the cleaned and washed beets are 

sliced into long, thin strips, called cossettes. The cossettes are conveyed to a continuous diffuser, in 

which hot water is used to extract sucrose from the cossettes. The diffuser is usually slanted upwards 

and conveys the cossettes up the slope as water is introduced at the top of the diffuser and flows 

countercurrent to the cossettes. The water temperature in the diffuser is typically maintained between 

50" and 80°C (122" and 176°F). This temperature is dependant on several factors, including the 

denaturization temperature of the cossettes, the thermal behavior of the beet cell wall, potential 

enzymatic reactions, bacterial activity, and pressability of the beet pulp. Formalin, a 40 percent 

solution of formaldehyde, is sometimes added to the diffuser water as a disinfectant. Sulfur dioxide 

and chlorine are also sometimes used as disinfectants. The sugar-enriched water that flows from the 

outlet of the diffuser is called raw juice and contains between 10 and 15 percent sugar. This raw 

juice proceeds to the juice purification operations. The processed cossettes, or pulp, leaving the 

diffuser are conveyed to the dried-pulp manufacture operations. 

In the juice purification stage, non-sucrose impurities in the raw juice are removed so that the 

pure sucrose can be crystallized. First, the juice passes through screens to remove any small cossette 

particles. Then the mixture is heated to 80" to 85°C (176" to 185°F) and proceeds to the first 

carbonation tank. In the first carbonation tank, milk of lime [CA(OH)2] is added to the mixture to 

adsorb or adhere to the impurities in the mixture, and carbon dioxide (COJ gas is bubbled through 

the mixture to precipitate the lime as insoluble calcium carbonate crystals. Lime kilns are used to 

produce the CO, and lime used in carbonation; the lime is converted to milk of lime in a lime slaker. 

The small, insoluble crystals (produced during carbonation) settle out in a clarifier, after which the 

juice is again treated with CO, (in the second carbonation tank) to remove the remaining lime and 

impurities. The pH of the juice is lower during this second carbonation, causing large, easily 

filterable, calcium carbonate crystals to form. After filtration, a small amount of sulfur dioxide (Sq) 
is added to the juice to inhibit reactions that lead to darkening of the juice. The SO2 is produced by 

burning elemental sulfur in a sulfur stove or is purchased in liquid form. Following the addition of 

SO,, the juice (known as thin juice) proceeds to the evaporators. 
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The evaporation process, which increases the sucrose concentration in the juice by removing 

water, is typically performed in a series of five evaporators. Steam from large boilers is used to heat 

the first evaporator, and the steam from the water evaporated in the first evaporator is used to heat 

the second evaporator. This transfer of heat continues through the five evaporators, and as the 

temperature decreases (due to heat loss) from evaporator to evaporator, the pressure inside each 

evaporator is also decreased, allowing the juice to boil at the lower temperatures provided in each 

subsequent evaporator. Some steam is released from the first three evaporators, and this steam is 

used as a heat source for various process heaters throughout the plant. After evaporation, 

the percentage of sucrose in the "thick juice" is 5065 percent. Crystalline sugars, produced later in 

the process, are added to the juice and dissolved in the high melter. This mixture is then filtered, 

yielding a clear liquid known as standard liquor; which proceeds to the crystallization operation. 

Sugar is crystallized by low-temperature pan boiling. The standard liquor is boiled in vacuum 

pans until it becomes supersaturated. To begin crystal formation, the liquor is either "shocked" using 

a small quantity of powdered sugar or is "seeded" by adding a mixture of finely milled sugar and 

isopropyl alcohol. The seed crystals are carefully grown through control of the vacuum, temperature, 

feed-liquor additions. and steam. When the crystals reach the desired size, the mixture of liquor and 

crystals, known as massecuite or fillmass, is discharged to the mixer. From the mixer, the 

massecuite is poured into high-speed centrifugals, in which the liquid is centrifuged into the outer 

shell, and the crystals are left in the inner centrifugal basket. The sugar crystals are then washed with 

pure hot water and are sent to the granulator, which is a rotary drum dryer, and then to the cooler. 

Some facilities refer to the granulator as the sugar dryer. The wash water, which contains a small 

quantity of sucrose, is pumped to the vacuum pans for processing. After cooling, the sugar is 

screened and then either packaged or stored in large bins for future packaging. 

The liquid that was separated from the sugar crystals in the centrifugals is called syrup. This 

syrup serves as feed liquor for the "second boiling" and is introduced back into the vacuum pans 

along with standard liquor and recycled wash water. The process is repeated once again, resulting in 

the production of molasses, which can be further desugarized using the Steffan process. Molasses 
that is not desugarized can be used in the production of livestock feed. 

The Steffan process is used to recover some of the sugar remaining in molasses. The process 

involves the addition of lime to produce saccharate (sugar and lime compounds) precipitates, which 
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are broken up by the addition of carbon dioxide gas, thus freeing the sugar and creating a calcium 

carbonate precipitate. The product of the Steffan process is called saccharate milk and is used as feed 

for the juice purification operations. Byproducts of the Steffan process include concentrated Steffan 

filtrate (CSF), which can be added to beet pulp prior to drying or can be used to produce 

monosodium glutamate. A relatively new process called deep molasses desugarization is used by 

some plants to remove additional sugar from molasses. 

Wet pulp from the diffusion process is another product of sugarbeet processing. The pulp is 

first pressed, typically in vertical single-screw presses, to reduce the moisture content from about 

95 percent to about 80 percent. The water removed by the presses is collected and used as diffusion 

water. After pressing, CSF or molasses is added to the pulp, which is then dried by hot air in a 

horizontal rotating drum known as a pulp dryer. The pulp dryer, which can be fired by oil, natural 

gas, or coal, typically provides entrance temperatures between 482" and 927°C (900" and 1700°F). 

As the pulp is dried, the gas temperature decreases and the pulp temperature increases. The exit 

temperature of the flue gas is typically between 88" and 138°C (190" and 280°F). The resulting 

product is typically pelletized and is sold as livestock feed. 

9.10.1.2.3 Emissions And Controls'*34 

Particulate matter (PM), combustion products, and volatile organic compounds (VOC) are the 

primary pollutants emitted from the sugarbeet processing industry. The pulp dryers, sugar 

granulators and coolers, sugar conveying and sacking equipment, lime kilns and handling equipment, 

carbonation tanks, sulfur stoves, evaporators, and boilers, as well as several fugitive sources are 

potential emission sources. Potential emissions from lime kilns and boilers are addressed in AP-42 

Section 11.15 (Lime Manufacturing) and Sections 1 . 1  through 1.4 (Combustion), respectively, and 

are not included in this discussion. Potential sources of PM emissions include the pulp dryer, sugar 

granulators and coolers, sugar conveying and sacking equipment, sulfur stove, and fugitive sources. 

Fugitive sources include unpaved roads, coal handling, and pulp loading operations. The sulfur stove 

is a potential source of SO, emissions, and the pulp dryers and evaporators are a potential source of 

nitrogen oxides (NO,), SO,, CO,, carbon monoxide (CO), and VOC. However, only the first three 

of five evaporators (in a typical five-stage system) release exhaust gases, and the gases are used as a 

heat source for various process heaters before release to the atmosphere. Emissions from carbonation 

tanks are primarily VOC and may include CO, and other combustion gases. 
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Particulate matter emissions from pulp dryers are typically controlled by a cyclone or 

multiclone system, sometimes followed by a secondary device such as a wet scrubber or fabric filter. 

Particulate matter emissions from granulators are typically controlled with wet scrubbers, and PM 

emissions from sugar conveying and sacking as well as lime dust handling operations are controlled 

by hood systems that duct the emissions to fabric filtration systems. Emissions from carbonation 

tanks and evaporators are not typically controlled. 

Table 9.10.1.2-1 and -2 present emission factors for filterable PM, PM-10, and condensible 

PM emissions from sugarbeet processing operations. Table 9.10.1.2-3 presents emission factors for 

total organic compounds VOC), methane, NO,, SO,, CO, and CO, emissions from sugarbeet 

processing operations, and Tables 9.10.1.24 and -5 present emission factors for organic pollutants 

emitted from coal-fired dryers, carbonation tanks, and first evaporators. 
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Draft Table 9.10.1.24 (Metric And English Units). 

EMISSION FACTORS FOR ORGANIC POLLUTANT 
EMISSIONS FROM PULP DRYERS’ 

EMISSION FACTOR RATING: E 

ource 
:oal-fired pulp dryer with 
wet scrubber 
(SCC 3-02-016-XX) 

Pollutant 
CASRN I Name 

75-07-0 
107-02-8 
123-73-9 
50-00-0 
9 1-57-6 
88-75-5 

100-02-7 
208-96-8 
100-52-7 
65-85-0 
100-5 1-6 

84-74-2 
132-64-9 
84-66-2 
3 1-20-3 
38-95-3 
85-01-8 
108-95-2 

Acetaldehyde 
Acrolein 
Crotonaldehyde 
Formaldehyde 
2-methylnaphthalene 
2-nitrophenol 
2-methylphenol 
2,4-dimethylphenol 
4-methylphenol 
4-nitrophenol 
Acenaphthylene 
Benzaldehyde 
Benzoic acid 
Benzyl alcohol 
Bis(2-ethylhexyl)phthalate 
Di-n-butylphthalate 
Dibenzofuran 
Diethylphthalate 
Naphthalene 
Nitrobenzene 
Phenanthrene 
Phenol 

Emission factor 

kg/Mg 
0.0073 
0.0038 
0.0010 
0.0036 
8 . 5 ~  IO6 
9 . 0 ~ 1 0 - ~  
1 . 7 ~  
1 .3~10”  
6 . 5 ~ 1 0 - ~  
7 . 0 ~ 1 0 - ~  
8 . 5 ~ 1 0 ‘ ~  
0.00070 
0.0014 
3 . 6 ~  10” 
0.00075 
2 . 6 ~ 1 0 - ~  
5 . 5 ~ 1 0 ~  
4 . 9 ~ 1 0 ~  
5 . 5 ~ 1 0 ~  
9 . 5 ~ 1 0 - ~  
6 . 0 ~ 1 0 - ~  
0.00016 

Ib/ton 
0.015 
0.0076 
0.0020 
0.0071 
1 . 7 ~  10” 
0.00018 
3 .4~10”  
2 .5~10”  
0.00013 
0.00014 
1 . 7 ~ 1 0 ~  
0.0014 
0.0028 
7.1 x 1 O5 
0.0015 
5 . 2 ~  

9 . 8 ~ 1 0 ~  
0.0001 1 
1 . 9 ~ 1 0 - ~  

1.1 x 

1 . 2 ~ 1 0 - ~  
0.00032 

‘Reference 3. Emission factor units are kglMg and Ib/ton of pressed pulp feed to the dryer. 
SCC = Source Classification Code. CASRN = Chemical Abstracts Service Registry Number. 
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DRAFT 
Draft Table 9.10.1.2-5 (English Units) 

EMISSION FACTORS FOR ORGANIC POLLUTANT EMISSIONS 
FROM CARBONATION TANKS AND EVAPORATORSa 

ource 
'irst carbonation tankb 
(SCC 3-02-016-w 

econd carbonation tankb 
(SCC 3-02-016-XX) 

'irst evaporator' 
(SCC 3-02-016-XX) 

CASRN 
91-57-6 
51-28-5 

83-32-9 
100-52-7 
65-85-0 
100-51-6 

91-20-3 
85-01-8 
108-95-2 
75-07-0 
107-02-8 
123-73-9 
50-W-0 

75-07-0 
107-02-8 
123-73-9 
50-00-0 

100-52-7 
65-85-0 
100-51-6 

84-74-2 
132-64-9 
84-66-2 

91-20-3 
85-01-8 
108-95-2 
110-86-1 

Pollutant 

Name 

2-methylnaphthalene 
2,4dinitrophenol 
4-methylphenol 
Acenaphthene 
Benzaldehyde 
Benzoic acid 
Benzyl alcohol 
Bis(2-ethylhexyl)phthalate 
Naphthalene 
Phenanthrene 
Phenol 
Acetaldehyde 
Acrolein 
Crotonaldehyde 
Formaldehvde 
Acetaldehyde 
Acrolein 
Crotonaldehyde 
Formaldehyde 
4-methylphenol 
Benzaldehyde 
Benzoic acid 
Benzyl alcohol 
Bis(2-ethylhexyl)phthalate 
Di-n-butylphthalate 
Dihenzofum 
Diethylphthalate 
Isophorone 
Naphthalene 
Phenanthrene 
Phenol 
Pyridine 

Emission factor. 
lh11,000 gal 

5 . 1 ~ 1 0 - ~  
ND 

6 .6~10 .~  
ND 

8 . 4 ~ 1 0 ~  
l.lxlO4 

5.OX104 
1.2~10-5 
2.ox10-6 
I . 4 ~ 1 0 - ~  
1 . 3 ~ 1 0 - ~  

0.0043 
2 . 4 ~ 1 0 ~  
3 .Ox loJ 
I .6x10J 
6 .7~10 .~  
4.2~10" 
1.4xlO-' 
7 . 0 ~ 1 0 - ~  

ND 
2.2x10-6 

1.8XlOJ 

1.iX10-9 

ND 

3 . 7 ~ 1 0 . ~  

ND 
ND 
ND 

1.6xlO-* 

3 . 4 ~ 1 0 - ~  

2.5x10-8 

1.2x10-8 

EMISSION 
FACTOR 
RATING 

D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
E 
E 
E 
E 
E 
E 
E 
E 
E 

'Reference 3. SCC = Source Classification Code. CASRN = Chemical Abstracts Service Registry 
Number. 

bEmission factor units are Ib per 1,000 gallons of raw juice throughput. 
'Emission factor units are Ib per 1,000 gallons of thin juice throughput. 
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(Southern Minnesota Beet Sugar Cooperative, January 21, 1988) 
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TEST DATA _____ ---- 
GAS E T E R  C W F I C I W T  l.W?5 V 

PITOT TUPE COEFFICIENT 6.646 CP 

NOZZLE DlnENSl  M i  w m E a ,  IN 0.375 Dn 
M A ,  SF k?.’i?20767 An 

STACK DIt!ENSIt)YSI 
D I PXTERILESGTH, IX b7.50 SI 

VOLunE OF LIWIO 
COLLECTED, n 515.5 V1 

GAS COMPOSITIOSI il VIV DRY; 
C4REOR D;OXI3E 5.50 CC 
OXYGEN 14.20 OX 
CARFAN r4WXIDE e.00 cn 
NITROGM (ay DIF~E?ENCE) 9 a . x  NI 

4VE. :RAVERE POlN i  MTA; 
STACK TEMP. I EEG F 288 Ts 

vcws or ~ f f i  S~ZPLED 
CT KEiEfi, DCF 4 4 2 7  Ve 

C A L C U i E D  SESULTS 

.GAS >OLECKAR X i G H ? :  

E N I I V A X N T  V O L W  OF CATER 
‘JAPO? COLLECTED, SCi 24.265 Vu 

STilKMD CONOIT!WS: 68 DEG Ft 19.92 IS h’G NOK-APPLICABLE DATA 
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. . . . . . . .. . .. . -. .. 
P R M C T  hWZER: 8814 

RUN w a n :  2 TIME: 1121100 1248-1352 

COMPANY: SOukRN I W . . B E T  416AR 
TEST hW2ER: L' SOURCE: cvaoNE ' ~ - 2 '  

TEST DATA 

GAS A T E ?  COiF i IC lENT 

PITOT T U I i  COEFFICIWI  

1.ca35 Y 

a.840 CP 

a.375 Dn 
0.k2D7t.7 An 

47.c10 SI 
e.ce su 

:2.386 AS 

HG 29.38 PD 

Wx:'rL OF LIQUID 
CXLECTEC, It 468.0 V I  

Gns COnPOSITION, f VIV DRY; 
CAEEOE; OIOXICE 4.M c3 
SIYGiN 15.60 OX 
CAR90N rrxKXIDE 0.80 u: 
S:TR"%ZN (3 D1FFEE:XEI 79.80 N I  

-3, STACK TEMPI, DEG F~ ' L9L 1s 

CR:FICE PRESSL'RE, is uc i.385 :o 
METER TEKP., DiG F 63 Tn 

SQR: V i i 3 C I T Y  ?., !H >C 2.422 Pv 

PARTICAATE EIIISSION RATE, LBIHR 
CLffiSICAL X T W C  14.13 Rcf 0.53 Rcb ,14.8i Rct  
?A710 O i  PREAS RETtiOD 1a.56 Rrf a.60 Rrb 15.16 Rrt 
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PARilCULATE EtllSSION TEST C I V C U P T I W S  i 
PsoJicT warn: 8814 CMPANY: SWTHERN rWq. BEET WAR 
TEST WEER: 1 SOURCE: CYCLONE 'A-2' 
RLN NUMBER: 3 iIE: 1/21/6E 1430-1553 

. . . . . . .. ,._ - .. .- ., 

_____________--------- 
5ffi nEER COEFFICIENT 

P:TOT TUBE COEFFICIMT 

TEST DATA 

1.0035 Y 

0.640 CP 

'5.375 Dn 
2.St.0767 An 

47.53 si 

~~~~ 

VOLUXE OF L!IWID 
COLLECTED, RL 614.1 V I  

GAS COtlPOSITION, 1 VIV DRY; 
C A W %  DIOXICE 6.aa CD 
OXVGiS 13.10 OX 
CC??J,% rmwx 2.20 CM 
%:iaOGE!i (BY DIFFERENCil 9e.90 N I  

PVE. TRAVERSE POINT DATA: 

41.68 PVP STANDARDt SiFH 
D W  S:ASM;15, DSCFX 9662 Qsd 

1SOK:t:ETIC VARIATIONI Z 112.E2 I 

. . . -. . . - - . _ _  . . , . . , 
ACTL'Ai. GalAc= 
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PROJECT hWXER: a 1 4  COMPANY: SOUTHERN Ihl. EEET S K 4 R  
iEST WISER: i w9cE: C Y U O E  
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Filename: BEET1 .WQ1 
Date: 02-Dec-94 

Facility: Southern Minnesota Beet Sugar Cooperative, R c n ~ ; l l e , ~ ; ; , ~ ~ o ) ~  
Source: Fuel oil-fired drum pulp dryer (ass.rned d-yac) 

Test date: Jan. 21, 1988 
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APPENDIX B 

REPORT EXCERPTS FROM REFERENCE 2 

(Southern Minnesota Beet Sugar Cooperative, December 14, 1988) 
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TABLE 2 - 1 SIAmARY OF P A R T I M A T E  M15SIffl TEST E S L T S  

I 

PROJECT MlIRERl 8202 UXlPANYr SOuTlfRN M 9J6AR BEET COOP 
TEST HUlBERI 1 SMIRQ: NORTH CYUM DRYER 62 

w3 TEST PARAmTER m m 1  R M 2  

TEST DATE 12/14/88 12/14/88 12/14/88 

- 

T I E  W TEST, HRI 
START 
F I N I S H  

EFFLUEHT ~PERANB3'M6REES F m 219 259 

E F F L W  MOISTURE CONTENT, X V I V  29.8 38. b 38.5 

EFFLuEKl CC#WSITIffl, X Vh DRY; 
CARBON DIOXIDE 
O X Y 6 3  
CARBON tWOXIDE 

5.2 5 .2  5.2 
14.9 14.9 14.9 
0 .0  8.8 0.8 

ISOKINETIC VARIATION, X 96.6 99.4 95.8 

I EFFLUENf P A R T I M A T E  CONNtEMRATION; 
kCTuAL CONDITIONSv W A F  0.8124 8.- 0.842 

I 
STANDARD C O N D I T I O 6  GRISCF 0 . ~ 2 7  m.mm 0 . i ~  - 

QASSIGU IQMOO, LBIHR 7.55 7.01 8 . Z  7 .  

DRY STAWARO CONDITIONS, 6RIDSCF 8.0894 8.8839 0.0'341 o ,d%q] , /  ' - / :  
SOURCE PARTICIRATE EHISSlffl RATE; 

RATIO OF AREAS tRM00, I.B/HR 7.29 6.96 7.88 7.'' ---- - 
PARTICUATE CONENTRATION AW EMISSION RATES BAsm ON ANlvYSlS OF 
ME SAnPLIN6 TRAIN FRONT AND EACK C A T W S .  

STANDARD CONDITIOHS: 68 DEWEES FMWRENHEIT, 29.92 INCHES OF KERCURY. 

I 
I 
I 



SIROUIRY OF PARTICUATE EHISSION TEST LABORATORY MTA 

PROJECT W R :  8282 COnPAlFl: SOUWRN MN SUGAR EEET COOP 
TEST MER: 1 SWRCE: NORTH CYCLONE DRYER 12 

BAM CATCH TOTAL - PARTlClMTE 
FRONT CATCH 

RIM FRONT CYCLONE FILTER FRONT ItlPIN6ER 1RPINGER BAM Iv\55 
W -. CATM CATM TOTAL CATM t+ UASH T O T K  COUECTED - - - - -- ----- - --- MER 

1 8.6000 8.1237 0.1666 8.8235 8.8139 0.8374 8. 2848 

2 8 . m  8.8BBQ 0.1326 0.1551 0.0721 8.8175 8.0396 0. 1947 

3 0.8465 0.- 0.1488 0.1865 0.8103 8.8214 0.0317 8.2182 

+ NOT APPLICABLE t+ MLOROFOR((IElHYL E M R  EXTRACTION 
- - 
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Filename: BEET2.WQI 
Date: 02-Dec-94 

Facility: Southern Minnesota Beet Sugar Cooperative 

Source: Fuel oil-fired drum pulp dryer (North dryer) 
Location: Renville, Minnesota 

Test date: Dec. 14, 1988 
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REPORT EXCERPTS FROM REFERENCE 3 

(Southern Minnesota Beet Sugar Cooperative, December 8, 1986) 
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I n t e r p o l 1  I n c .  
4500 B a l l  Road N.E. 

C i r c l e  P i n e s ,  M i n n e s o t a  55014 

Telephone ( 6 1 2 )  786-6020 

RESULTS OF THE NOVEHEER 18. 1986. 
PARTICULATE EMISSION COMPLIANCE 

1EST ON THE COlYBlNEO DISCHARGE STACK 
OF THE SUGAR DRYER AND SUGAR COOLER 

PLANT I N  RENVILLE. MINNESOTA 
AT THE SOUTHERN MINNESOTA SUGAR COOPERATIVE 

Submit ted to: 

SOUTHERN MINNESOTA SUGAR COOPERATIVE 
P. 0. Box 500 

R e n v i l l e ,  Minnesota  56284 

A t t e n t i o n :  Dean O e B e l l y  
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1 INTRODUCTION 

On November 18, 1986, Interpoll Inc. personnel conducted a 
par t iculate  emission compliance test  on the combined discharge from the 
Sugar Dryer and Sugar Cooler scrubbers a t  the Southern Minnesota S u g a r  
Cooperative (SMSC) Plant located i n  Renville. Minnesota. On-site 
tes t ing was performed by J .  Buresh and C .  Mosser. Coordination between 
t e s t i n g  a c t i v i t i e s  and plant operation was provided by Dean DeBelly of 
SMSC. The test  was witnessed by Carolina S c h u t t  of the Minnesota 
Pollution Control Agency ( M P C A ) .  

The Sugar Dryer and  Cooler a re  rotary drum ind i rec t ly  heated 
units manufactured by Stearns-Roger. Particulate emissions from the 
dryer and  cooler a re  controlled by identical  American Air F i l t e r ,  Type 
W ,  Size 24 wet scrubbers. The scrubbers have a nominal a i r  flow of 
13.000 ACFM and a scrubber water flow r a t e  of 6 GPM. 

Par t iculate  determinations were performed in  accordance with 
E P A  Methods 1-5 and  9. CFR T i t l e  40. Part 60, Appendix A (revised Ju ly  
1, 1986). A preliminary determination o f  t he  gas  l inear  velocity 
prof i le  was made before the f i r s t  par t iculate  run t o  allow select ion of 
the appropriate nozzle diameter required for  isokinet ic  sample 
withdrawal. An Interpoll  sampling t ra in  which meets or  exceeds 
specif icat ions in the above-cited reference was used t o  extract  
par t iculate  samples by means o f  a heated glass-lined probe. 

Testing was conducted from two tes t  ports oriented a t  90 
degrees on the common s tack .  These t e s t  ports are located 30 f e e t  
downstream and 20 fee t  upstream of the nearest flow disturbance. A 12- 
point traverse was used t o  extract  representative par t icu la te  samples. 
Each traverse point was sampled f ive  minutes t o  give a to ta l  sampling 
time o f  60 minutes per run. Visible emission determinations could n o t  
be performed due t o  a steam plume from an adjacent source. 

1 
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Filename: BEf33.WQI 
Date: 02-Dec-94 

Facility: Southern Minnesota Beet Sugar Cooperative 

Source: Sugar dryer & cooler w/wet scrubbers--combined stack after identical controls 
Location: Renville, Minnesota 

Test date: Nov. 18, 1986 
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RESULTS OF A SOURCE 
EHISSION COMPLIANCE TEST AT 

MINN-DAK FARMERS COOPERATIVE 
WAHPETON, NORTH DAKOTA 

OCTOBER, 1983 

Report Number 3531 
P r o j e c t  Number 3915 

1 INTRODUCTION 

On October 18, 1983, MMT Environmental, Inc .  performed a series 

of sou rce  emission tests a t  Minn-Dak Farmers Cooperative.  Wahpeton, North 

Dakota. The tests were performed a t  the r eques t  of M r .  John Groneman of  

Minn-Dak Farmers Cooperative.  

The coopera t ive  processes  suga r  bee t s .  Pressed bee t  pulp 

(80% mois ture)  is d r i e d  t o  l e s s  than 10% mois ture  in a r o t a r y  drum dryer .  

The h e a t  sou rce  f o r  t h e  dryer  is a sp reade r  s t o k e r ,  l i g n i t e  coa l  f i r e d  

fu rnace  which can also burn waste  gas  from an anaerobic  w a s t e  w a t e r  treat- 

ment p l a n t .  The combustion gases  come i n t o  d i r e c t  con tac t  wi th  t h e  b e e t  

pu lp  and then  pass  through an a r r a y  of 28 cyclones.  P r i o r  t o  en te r ing  t h e  

d i scha rge  s t a c k ,  a p o r t i o n  of t h e  exhaust  gas  can be  recyc led  t o  the furnace  

and another  p o r t i o n  can be removed a s  a heat source  f o r  t h e  flume water 

h e a t e r .  A schematic  of t h e  process  is presented  in Figure  1.1. 

Three r e p l i c a t e  EPA Method 5 p a r t i c u l a t e  and EPA Method 6 s u l f u r  

d iox ide  emission tests were performed s imul taneous ly  on t h e  pulp dryer  s t a c k  

and on t h e  flume water h e a t e r  s t ack .  The r e s u l t s  generated by t h e  test  
program are presented  in t h i s  r e p o r t .  

The MMT sampling team c o n s i s t e d  of Messrs. Alan Trowbridge, 

Robert Laska and Timothy Puffer .  M r .  John Hauges represented  Minn-Dak 

Farmers Cooperat ive.  Messrs. Chuck McDonald and Joe  Selnekovic of t h e  

North Dakota S t a t e  Department of Health wi tnessed  t h e  on - s i t e  t e s t i n g .  
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TABLE 2 . 2  SUMMARY OF PARTICULATE EMISSION TEST RESULTS 

PROJECT NUMBER: 3915 . COMPANY: MINN-DAK.FARMERS COOPERATIVE 
TEST NUMBER: 1 SOURCE: PULP DRYER 

TIME O F  TEST, HR; 
START 
F I N  I S H  

1019 
1157 

131 1 
1441 

1606 
1741 

257 24 1 247 EFFLUENT TEMPERATURE, DEGREES F 
EFFLUENT MOISTURE CONTENT, X V / V  35.1 33.1 34.7 

EFFLUENT COMPOSITION, X V / V  DRY; 
CARBON DIOXIDE 

. OXYGEN 
5.1 
15.1 

5.6 5.3 
14.6 14.9 

148865 140178 140673 
106967 
69443 68937 66883 

EFFLUENT VOLUMETRIC FLOW RATE; 
ACTUAL CONDITIONS, ACFM 
STANDARD CONDITIONS, SCFM 
DRY STANDARD CONDITIONS, DSCFM 

103078 102478 

I SOK I NET I C VARIATION Y X 92.0 93.6 95.0 

0.0513 0.0625 0.0566 
0.0869 0.0770 0.0704 

0.1078 0.1339 0.1151 

EFFLUENT PARTICULATE CONCENTRATION; 
ACTUAL CONDITIONS, GR/ACF 
STANDARD CONDITIONS, GR/SCF 
DRY STANDARD CONDITIONS, GR/DSCF 

6 1 ..E6 
58.72 

SOURCE PARTICULATE EMISSION RATE; 79.76 68.05 
RATIO OF AREAS METHOD, LB/HR 73.31 63.69 CLASSICAL METHOD, LB/HR 

____________________----_---------__-----_--------------------------- 
PARTICULATE CONCENTRATION AND EMISSION RATES BASED ON ANALYSIS O F  
THE SAMPLING TRAIN FRONT CATCH ONLY. 

STANDARD CONDITIONS: 68 DEGREES FAHRENHEIT, 29.92 INCHES OF MERCURY. 
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TABLE 2.3 SUMMARY OF SULFUR DIOXIDE EMISSION TEST RESULTS 

COMPANY: MINN-DAK FARMERS COOPERATIVE 
SOURCE: PULP DRYER PROJECT NUMBER: 3915 TEST NUMBER: 1 

I SULFUR DIOXIDE CONCENTRATION; 
LWDSCF 0.00002292 0.00002171 0.0000224 
m i 9  / DS CM 367 348 35 
PPM 138 131 

l3i 

85-41 

SULFUR DIOXIDE MASS EMISSION RATE: 
CLASSICAL METHOD7 LB/HR 95.51 89.78 89.9 
RATIO OF AREAS METHOD3 LR/HR 87.78 ' 84.01 ________________________________________--------_-----------------_----- 
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TARLE 2 . 4  SUMMARY OF PARTICULATE EMISSION TEST RESULTS 

PROJECT NUMBER: 3915 COMPANY: MINN-DAK FARMERS COOPERATIVE 
TEST NUMBER: 2 SOURCE: FLUME WATER HEATER 

____________________-----_------------------------------------------- 
TEST PARAMETER RUN 1 RUN 2 RUN 3 

TEST DATE l0/18/83 10/18/83 10/18/83 

TIME OF TEST1 HR: 
START 
F I N I S H  

1018 
1154 

1311 
1442 

1605 
1741 

EFFLUENT TEMPERATURE3 DEGREES F 118 121 124 

EFFLUENT MOISTURE CONTENT1 % V / V  11.9 13.9 16.1 

EFFLUENT COMPOSITION1 % V / V  DRY: 
CARBON DIOXIDE 
OXYGEN 

5.1 
15.1 

5.6 
14.6 

5.3 
14.9 

22050 ACTUAL CONDITIONS3 ACFM 22809 23424 
STANDARD CONDITIONS1 SCFM 20363 20809 ' 19484 
DRY STANDARD CONDITIONS1 DSCFM 17948 17925 16343 

EFFLUENT VOLUMETRIC FLOW RATE; 

ISOKINETIC VARIATION? X 105.1 100.7 105.7 

EFFLUENT PARTICULATE CONCENTRATION; 
ACTUAL CCINDITIONSr GR/ACF 0.0480 0.1020 0.0297 
STANDARD CONDITIONS3 GR/SCF 0.0538 0.1148 0.0336 

0.0401 DRY STANDARD CONDITIONS3 GR/DSCF 0.0610 0.1333 

PARTICULATE CONCENTRATION AND EMISSION RATES BASED ON ANALYSIS O F  
THE SAMPLING TRAIN FRONT CATCH ONLY. 

STANDARD CONDITIONS: 68 DEGREES FAHRENHEIT3 29.92 INCHES O F  MERCURY. 
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TABLE 2.5 SUMMARY OF SULFUR DIOXIDE EMISSION TEST RESULTS 

I 
I PROJECT NUMBER: 3915 COMPANY: MINN-DAK FARMERS COOPERATIVE 

TEST NUMBER: 2 SOURCE: FLUME WATER HEATER 
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Table 2.6 PROCESS DATA* 

Average Dryer Average Product. Average Dryer 
Test Temperature, OF Moisture Content. 7. Through-Put , LB/HR 

Number I n l e t  Outlet  I n l e t  Outlet I n l e t  Outlet  

1 1722 259 81.6 3.6 140000 26722 

2 1675 258 82.4 3.6 133714 24413 

3 1718 253 81.9 9.7 139625 27987 

Average 1705 257 82.0 5.6 137780 26374 

Note: Average coa l  feed ra te :  14414 lb /hr  (124.0 MBW/HR) 

Average gas feed ra te :  3000 cf /hr  ( 1.5 MBTU/HR) 

Average furnace heat input r a t e :  

Average process weight r a t e  (beet p u l p  and coal): 

125.5 mm/m 
76.1 tons/hr 

* Data furnished by M r .  Hohn Hauges of Minn-Dak Farmers Cooperative 

9 
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REPORT EXCERPTS FROM REFERENCE 5 

(The Amalgamated Sugar Company, May 14, 1993) 
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PARTICULATE, ALDEHYDE, AND SEMI-VOLATILE ORGANIC 
COMPOUND (SVOC) TESTING REPORT FOR THE PULP DRYER STACKS, 
1st AND 2nd CARBONATION TANK VENTS, AND THE EVAPORATOR 
HEATER VENTS 

I 
I 

THE AMALGAMATED SUGAR COMPANY 

Nampa, Idaho 

May 14, 1993 

Prepared by: 

DEAN C. DeLOREY, Corporate Environmental Engineer 

DENNIS STEGENGA, P.E., Nampa Plant Engheer 
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September 7, 1994 

Mr. Tom Lapp 
MRI, Suite 350 
401 Harrison Oaks Blvd. 
Cary, NC 27513 

RE: Particulate, Aldehyde, and Semi-Volatile Organic Compound (SVOC) 
Emission Testing Results 

Dear Mr. Lapp: 

In response t o  your request, attached is a summary of the report entitled 
"Particulate, Aldehyde, and Semi-Volatile Organic Compound (SVOC) Testing 
Report for the Pulp Dryer Stacks, 1 st and 2nd Carbonation Tank Vents, and the 
Evaporator Heater Vents". The stack tests were approved by the Idaho 
Division of Environmental Quality. The stack tests were conducted during the 
1992 beet processing campaign at The Amalgamated Sugar Company facility 
in Nampa, Idaho. 

The stack testing results indicate that particulate emission concentrations varied 
from each pulp dryer. According to  the stack testing results, the two  scrubbers 
on the south pulp dryer had the lowest emissions, the t w o  scrubbers on the 
center pulp dryer had the second lowest emissions, and the north pulp dryer 
had the highest emissions. One of the primary factors effecting particulate 
emissions is the design of the impingement type scrubbers. During the testing, 
the following were the differences in the design of the pulp dryer scrubbers: 

1) South Pulp Dryer Scrubbers - Water spray system; highest 
impingement velocities of gases entering the scrubber; level controls on 
the scrubber water tub; pressure drop - 4 in. H,O. 

2) Center Pulp Dryer Scrubbers - No water sprays; lower impingement 
velocities than south pulp dryer scrubbers; level controls on the 
scrubber water tub; pressure drop - 4 in. H,O. 



Mr. Tom Lapp 
September 7, 1994 
Page 2 

3) North Pulp Dryer Scrubber - Water sprays; lower impingement 
velocities than south pulp dryer scrubbers; no automatic level controls; 
pressure drop - 2 in. H,O. 

Since completing these tests in 1992, the North Pulp Dryer Scrubber has been 
rebuilt and provides performance comparable to  the South Pulp Dryer 
Scrubbers. 

If you have any questions, feel free t o  contact either Edward G. Bulgin, 
Corporate Chief Engineer, or me a t  208-466-3541. 

Sincerely, 

Dean C. DeLorey 
Corporate Environmental Engineer 

Attachment 

cc: George Hobbs 
John Lemke 
Ed Bulgin 
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Slack Testing Results 
The Amalgamated Sugar Company 
Nampa, Idaho 

Page: 1 
Revision No: 0 

Date: May 14, 1993 

SECTION 1.0 
INTRODUCTION 

Particulate, aldehyde, and semi-volatile organic compound (SVOC) sampling was 

conducted on a variety of stack and vents at the Nampa facility to sat is fy  the requirements of the 

August 12, 1993, Consent Order between the Idaho Department of Health and Welfare and The 

Amalgamated Sugar Company (TASCO). As part of the Consent Order, on September 11, 

1992, the Department and TASCO agreed to a stack sampling protocol. 

The stack tests were completed during the 1992 beet processing campaign (i.e. October 

1992 through January 1993). Emission sources which were tested included a selected number 

of the pulp dryer stacks, carbonation tank vents, and heater vents on 1st evaporator vapors. A 

summary of the emissions testing is shown in Table 1.0. 

The objectives of the testing were to: 1) determine the aldehyde and SVOC emissions 

from the pulp drying process, carbonation process and evaporation process; 2) using the testing 

data, provided in this report and 1991 campaign testing data, estimate aldehyde and SVOC 

emissions from all vents associated with the pulp drying process, carbonation process, and 

evaporation process and; 3) determine the compliance status of the particulate emissions from 

the pulp dryer stacks. 

The stack sampling methods employed were: EPA Method 1 - Sampling Point 

Determination; EPA Method 2 - Stack Gas Flow and Velocity; EPA Method 3 - Stack Gas 

Composition and Molecular Weight; EPA Method 4 - Stack Gas Moisture; Alignment Approach 

- Cyclonic Flows; EPA Method 5 - Particulates; SW846 Method 0010 - SVOC’s; and Modified 

EPA Method TO5 (midget and standard impingers) - Aldehydes. 

TASCO’s stack testing crew consisted of Dean C. DeLorey, Glenn Jones, Matt Bum, 

Ray Reno, Dennis Stegenga, and Homer Martinez. Jeff Kunstling of Entropy Environmentalist 

oversaw the initial particulate, aldehyde, and SVOC tests conducted on the north pulp dryer. 

Ron Hill of the Idaho Department of Health and Welfare was present during the 2nd SVOC test 

run conducted on the B-side evaporator heater vent. 

All aldehyde and SVOC samples were extrackd and analyzed by Triangle Laboratories. 
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SECTION 2.0 
SUMMARY OF RESULTS 

This section includes as summary of the particulate, aldehyde, and SVOC testing at the 
Nampa facility. The following information is provided: 1) stack emissions and exhaust data; 
2) estimated aldehyde and SVOC emissions from all vents associated with the pulp drying 
process, carbonation process, and evaporation process; and 3) sampling and analytical problems 
encountered during the testing. All supporting information is included in Appendix A through 
Appendix F. 

Particulate emissions are expressed as grains per dry standard cubic foot (gr/dscf) and 
pounds per hour (lbslh). Aldehyde and SVOC emissions are expressed as micrograms per cubic 
meter (ugh')  and pounds per hour. In addition to the emission rates, emission factors are also 
provided. These factors were calculated by dividing the hourly emission rates (lbs/hour) by the 
hourly production rates. 

2.1 Pulp Dryer Stacks 

Particulate, aldehyde and SVOC stack testing results for the pulp dryer stacks are 
included in Tables 2.1.1 through 2.1.9. A summary of the particulate, aldehyde and SVOC 
hourly emission rates for all pulp dryer stacks is included in Tables 2.1.10 and 2.1.11. Results 
of the SVOC and aldehyde testing blanks (Le. field blank, proof blanks, and resin blanks) are 
provided in Section A. 1 of Appendix A. 

Due to the design of the pulp dryer emissions control equipment, cyclonic flows exist 
within each pulp dryer stack. Cyclonic flow angles (yaw angles) for each test conducted on the 
p i p  dryer sracics were greater than 20". Particulate and SVOC testing methods @PA Method 
5 A d  SW846 Method 0010) were modified according to the alignment approach to account for 
the cyclonic flow (see Appendix F). 

All particulate, aldehyde, and SVOC testing was conducted while the dryers were fired 
on pulverized coal, except for one test run. The second particulate test run @art 2) on the 
center dryer east stack was conducted while the dryer was fired by natural gas. 

As shown, particulate emissions from each pulp dryer stack are below the 0.1 grains per 
dry standard cubic foot (gddscf) permit limit. However, particulate emissions from the north 
pulp dryer stack were initially above 0.1 gr/dscf. On December 16, 1993, the north pulp dryer 
scrubber was repaired. As shown, except for the testing conducted December 28, 1992, 
particulate emissions were in compliance with the permit limit. The December 28, 1993, 
particulate testing results were not representative of normal operation, due to a fire which 
Occurred in the pulp dryer building. Water flow to the scrubber was below normal because 
filters which screen scrubbing water were not cleaned as scheduled. Personnel responsible for 
cleaning the screens were extinguishing the fire. 

The last 2 particulate test runs (Run No.'s Part 4 and Part 5) for the south pulp dryer east 
stack were conducted to determine the relationship between particulate emissions and the 
pressure drop across the scrubber. 
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The Department requested aldehyde and SVOC testing on the dryer stack with the highest 
amount of condensible particulates as determined by the back half catch of EPA Method 5 and 
Method 202. The Department required this testing to occur during late campaign. The north 
pulp dryer had the highest amount of condensible particulate. Therefore, the north pulp dryer 
was sampled for aldehydes and SVOC during the middle part of January. 

In addition, the north pulp dryer stack was tested for aldehydes and SVOC’s during the 
early part of campaign (Le. October). Aldehyde testing was also conducted on the center pulp 
dryer west stack. 

Particulate, aldehyde, and SVOC maximum hourly emission rates for all the pulp dryer 
stacks are given in Table.2.1.10 and 2.1.11. These emission rates were calculated using average 
emission factors and the maximum hourly production rates. 

2.2 Carbonation Tank Vents 

SVOC and aldehyde stack testing results for the B Side 1st carbonation tank and 2nd 
carbonation tank vents are given in Tables 2.2.1 through 2.2.3. A summary of the SVOC and 
aldehyde emissions for all carbonation tank vents are given in Tables 2.2.4 and 2.2.5. SVOC 
and aldehyde blank information is given in Section A.5 and A.6 of Appendix A. 

2.3 Heater Vents on 1st Evaporator Vapors 

The heater vents on 1st evaporator vapors were sampled by installing a temporary 4 inch 
diameter stack onto the heater vent pipes. Table 2.3.1 includes the aldehyde testing results for 
the A-side #2 thin juice evaporator heater vent. Aldehyde and SVOC testing results for the B- 
side 2nd carbonation evaporator heater vent are provided in Tables 2.3.2 through 2.3.5. SVOC 
and aldehyde testing blank information is provided in Sections A.7 and A.8 of Appendix A. A 
summary of the aldehyde and SVOC emissions from the evaporator heater vents are included 
in Table 2.3.6 and 2.3.7. 

2.4 Sampling and Analytical Problems 

This section discusses the sampling and analytical problems which occurred during the 
stack testing. Some of the problems required modification of the stack sampling equipment. 
Other problems required modification of the sampling procedures. TASCO notified the 
Department by phone and in writing anytime the pre-agreed upon Stack Sampling Protocol had 
to be modified. Appendix F provides a detailed discussion of the testing problems and how they 
were resolved. 

2.4.1 Pulp Dryers 

Initial particulate test runs, conducted on the north pulp dryer stack were aborted due to 
incompatible equipment within the sampling train. The sockets on the cyclone bypasses cracked 
due to the.expansion of the ball joints on the stainless steel probes. It was discovered that the 
stainless steel probes purchased from NuTech were not compatible with Ace Glass cyclone 
bypasses. To correct the problem, the ball joints on the NuTech probes were removed and 
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replaced with Ace Glass ball joiflts. 

The particulate sample collection methods had to be slightly modified for some of the 
pulp dryer test runs. Acetone rinsing and brushing did not adequately remove particulates from 
the probe and nozzle. In order to remove all particulates, the probe and probe nozzle were 
additionally rinsed with hot deionized water followed by brushing. The acetone and DI rinses 
were kept separate for analysis in the laboratory. 

Prior to analysis by the GUMS system, Triangle Laboratories indicated that the SVOC 
samples collected from the north pulp dryer stack, had to be diluted due to precipitation 
occurring during the extraction. Final extract volumes were brought to a final volume of 5 ml. 
This resulted in a 1 to 5 dilution of the final sample. 

The 6th SVOC test run on the north pulp dryer had to be stopped prior to collecting 60 
dscf. Due to extremely cold weather conditions and moderate winds, the sampling train froze 
during the sampling in the last port. Prior to stopping the test, 51 dscf had been collected. The 
Department and TASCO agreed that this sample volume was adequate. 

During the SVOC test runs, teflon tape was wrapped around the edges of the ball joints 
of the condenser and XAD I1 traps to prevent leakage into the sampling train. Again, XAD II 
traps and condensers which were purchased from NuTech were not compatible with Ace Glass 
glassware. Teflon tape was selected because of its inertness. Teflon tape was also applied to 
the XAD resin and condensers during the B side 1st carbonation and heater vent testing. 

2.4.2 Carbonation Tank Vent 

During the SVOC testing of the 1st carbonation tank vent, the temperature of the gases 
exiting the XAD 11 resin trap occasionally exceeded 20°C. Salt and dry ice was added to the 
impinger ice bath to maintain the gases below 20°C. The analytical results did not appear to 
be affected by this occurrence. 

SVOC sample extracts from the B-Side 1st carbonation tank vent were also diluted. 
Firstly, the samples were diluted by a factor of 2 because the samples would not concentrate 
below 2 mls. Secondly, the samples were diluted by a factor of 2 due to high levels of target 
and non-target analyses. Finally, the sample for Run SVOC 2 was additionally diluted to bring 
benzaldehyde concentrations within the calibration range. 

2.4.3 Evaporator Heater Vents 

Evaporator heater vent sampling was very difficult due to the combination of the 
extremely high exhaust temperatures (greater than 200"F), high moisture content of the exhaust 
gas (greater than 98% H,O), and presence of ammonia in the exhaust gas. In addition, heaters 
with vapors from the 2nd evaporator could not be sampled due to extremely low flows. For a 
complete discussion of the problems associated with heater vent sampling and solutions, see 
Sections F.6, F.8, F. 10, F. 12 and F.13 of Appendix F. 

The high temperatures and moisture contents of the heater vent exhaust caused the 
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following problems: 

- Midget impingers could not be used for aldehyde sampling (Modified Method 
T05). Condensed moisture would quickly overflow the midget impingers. 

During the 1st aldehyde test run on the A side heater vent, isoctane from the fust 
2 impingers volatized and condensed into the third impinger. 

Sampling times and volumes for the aldehyde and SVOC testing had to be 
drastically reduced due to the excessive amounts of moisture which condensed 
within the impingers. 

During the first 2 SVOC test runs on the B side heater vent, the temperatures of 
the gases exiting the XAD II resin regularly exceeded 20°C (68°F). 

- 

- 

- 
To correct the above problems, the following modifications to the testing equipment and 

methods were employed: 

- An EPA Method 5 sampling train with standard impingers (approx. 600 mil 
capacity) was employed for the evaporator heater vent aldehyde sampling (see 
Section 4.0). 

During the aldehyde testing, a water cooled condenser was inserted prior to the 
1st impinger. In addition, the probe heater and box heaters were shut off. Also, 
the sampling times were drastically reduced. 

To prevent degradation of the XAD II resin due to the high volume of condensed 
water, the sample volume was reduced to 1 dscf for the SVOC testing. This 
sample volume was employed for test runs no.'s 3 and 4. Approximately 
2500 mls of condensed water was collected in the knockout impingers during each 
of these test runs. 

- 

- 

- An additional condenser was inserted into the SVOC sampling train to ensure 
gases exiting the resin trap were below 68°F. In addition, the sampling flow rate 
was significantly reduced. 

During the initial sampling, ammonia from the evaporator heater vents eroded the copper 
tubing within the console and caused the dry gas meter to operate erratically. To correct the 
problem, a 1 % sulfuric solution was added to the last impinger. 
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SECTION 3.0 
PROCESS DESCRIPTION AND OPERATION 

A general flow diagram of the beet sugar production process is shown in Figure 3.0. 
The process can be divided into 2 operations; the beet end and the sugar end. The "beet end" 
involves the production of thick sugar juice and includes all process equipment from the beet 
flumes (where beets enter the factory) through the evaporators. The Nampa facility operates 2 
parallel beet end production lines, referred to as the A and B sides. The "sugar end" (A side 
only) involves the production of granulated sugar and molasses, and includes all process 
equipment after the evaporators. The tank farm (B side only) stores thick juice for processing 
after all the sugar beets are processed. 

Stack testing was conducted on the pulp drying, carbonation and evaporation processes. 
The following sections briefly discuss these processes and the operation of the process equipment 
during the testing. 

3.1 Pulp Drying 

The purpose of the pulp drying process is to dry pressed pulp. Dried pulp is a highly 
desirable livestock feed. 

The Nampa facility operates 3 pulp dryers: the north pulp dryer; the center pulp dryer; 
and the south pulp dryer. Each pulp dryer consists of a rotating drum and a furnace. The 
dryers are direct fired by pulverized coal. The dryers can also be fired by natural gas. 
Temperature sensors are located in the furnace, throat and the discharge end of the dryer. 

Pressed pulp and varying amounts of sugar juice additives are screw conveyed into each 
dryer. Sugar juice additives include molasses and concentrated separator byproduct (CSB). The 
amount of the molasses and CSB added to the pressed pulp is dependent on customer needs. 
Once dried, the dried pulp is either conveyed to the pellet mills or sold in bulk. 

The total amount of material added to each dryer was calculated using the total amount 
of dried pulp produced per hour; percent throughput to each dryer; pressed pulp moisture; dried 
pulp moisture; molasses characteristics; CSB characteristics; coal heating value; and coal 
throughput. Example calculations are provided in Appendix C. 

Emissions from the north pulp dryer are controlled by a cyclone and impingement type 
wet scrubber in series. Both the south and center dryer emissions are controlled by a parallel 
pair of cyclones and impingement type scrubbers in series. When the dryer stacks were tested, 
the pressure drop across the scrubber and scrubbing liquid flow rate was recorded. 

A summary of the process data for each dryer is shown in Table 3.1.1. The table 
provides the average operations for all testing. Because the north pulp dryer scrubber was 
modified during the testing, 2 sets of process data are provided. Appendix C includes all 
process data information. 
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3.2 Carbonation 

The 1st and 2nd carbonation tanks are used to precipitate non-sugar substances from raw 
juice. Prior to entering the carbonation tanks, milk of lime (Ca(0H)J is added to the raw juice. 
The limed raw juice is transferred into the 1st carbonation tank where CO, is added. The milk 
of lime combines with the CO, to form a precipitate of calcium carbonate (CaCO,) and non- 
sugars. To ensure that all milk of lime has reacted, the juice is transferred from the 1st 
carbonation tank to the second (2nd) carbonation tank where CO, is also added. 

The following operating data for the B side 1st and 2nd carbonation tanks are averages 
for all test runs: 

Raw Juice Flow 

Juice Temperature 
Juice pH 
Juice CaO 
Milk of Lime 
Ca(OH), FeedRate 
Kiln Gas C02 

0 2  

co2 

1,274 
76,955 

191 
9.7 
1 .o 

18 
0 

29.1 
2.9 
0.4 

3.3 Evaporator 

. S-gx j ~ i w  xc h a t d  a: vxiious stages of iiic juice purification process using heaters. 
Thermoenergy in the form of steam is supplied to the heaters from the evaporators. 

Evaporators are used to drive off water from the beet juices. At Nampa, both the A and 
B sides operate 5 effect evaporator systems. Each evaporator consists of a calandria and dome. 
Steam from the factory boilers supply heat to 1st evaporator. Water vapor driven off from the 
juices in the 1st evaporator supplies the heat for the 2nd effect. This scheme is continued for 
each successive effect. 

The pressure and temperature vary from one evaporator effect to the next. The highest 
pressures and temperatures occur in the 1st evaporator. The pressure and temperature decrease 
through each subsequent effect. The 5th effect operates under a vacuum. 

Non-condensible gases (air, carbon dioxide, ammonia, and oxygen) and water vapor from 
the 1st three evaporators are exhausted to the heaters. Non-condensible gases must be vented 
to allow for efficient heating within the evaporators. Non-condensible gases and water vapor 
are vented through heaters to the atmosphere through pipes with 118" to 318" orifices. 
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The average operating data for the A side 1st evaporator and the B side 1st evaporator 
data is as follows: 

A SIDE B SIDE 
Thin Juice Flow (GPM) 1,233 1,212 
Thin Juice Flow (GPH) 74,000 72,703 
Evaporator Temp (OF) 245 253 
Evaporator Pressure 

+ Chest (PSI) 27.7 27.1 
+ Dome (PSI) 13.8 14.2 

Steam Feed Rate (lb/hr) 5,152 7,979 

3.4 Biocide Additions ~ 

Biocides are added at various points of the beet end operations to control bacterial 
growth. Biocides are typically added at the cossette mixer, diffusion tower, and press water 
from the pulp presses. 

The biocides used during the 1992 campaign were formaldehyde, ammonium bisulfite, 
and Busan 1007. Brocide 900 was not used during 1992 campaign. 

The formaldehyde biocide consists of 37% formaldehyde and 21 % methanol. The usage 
of formaldehyde during the 1992 campaign was significantly reduced compared to previous 
campaigns. During the testing, only one addition occurred. On October 14, 1993, 10,500 lbs 
of formaldehyde was added to the A and B side mixers, towers and press water. Formaldehyde 
was not used for the remainder of the testing. 

Both ammonium bisulfite solution and Busan 1007 were continuously added throughout 
the 1992 campaign. Since these biocides were continuously added at a constant rate, hourly 
records were not maintained during the testing. Ammonium bisulfite solution (67% WHSO,)  
was added to the A and B side cossette mixers and diffusion towers. The amount of ammonium 
bisulfite added to each side was 20.5 gallons per hour (238 lbslhour). Busan 1007 is a FDA 
approved biocide consisting of 14.7% cyanodithiomido-carbonate and 23.3 % potassium-N- 
methyldithiocarbamate. Busan 1007 was added to the diffusion towers via press water at a 
concentration of 20 ppm. The average amount of Busan added to each side was 2.0 gallons per 
hour (20.4 Ibslhour). 
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Filename: EIEETS.WQ1 
Dale: 02-Dec-94 

Facility: The Amalgamated Sugar COrnpany 
Location: Nmpa. Idaho 

Source: Nonh pulp dryer alack w h l  s C N b L w  Opemting @ 1.w.c. preuure drop 
Test dale: On 1 4 . k .  3. 1992 
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Emission factors (ENGLISH UNITS): 
Filterable PM 1 Ib/ton 0.460 I 0.363 I 0.422 
Condensible PM Ilb/ton 0.664 I 0.367 I 0.371 

Filterable PM I kg/Mg 0.230 I 0.182 I 0.21 1 
Condensible PM I kg/Mg 0.332 I 0.183 I 0.1 85 

Emission factors (METRIC UNITS): 

Fllename: BEET5A.WQI 
Date: 02-Dec-94 

Location: Nampa, Idaho 
Facility: The Amalgamated Sugar Company 

Source: CENTRAL PULP DRYER 

AVERAGE 
0.41 5 
0.467 

0.207 
0.234 

AVERAGE 

Coal-fired rotary drum beet pulp dryer controlled with cyclones and wet \---- 
impingement type scrubbers in series (two parallel stacks each w/controls) 

Note: Run 2--east stack: dryer fired by natural gas 
Test date: Oct. 28-Nov. 2, 1992 

1. Emission Data/Mass Flux Rates/Emission Factors 
I I I Values renorted 

%st ID 

!AST 
;TACK 

'rocess rate: ITPH I 50.20 I 47.40 1 55.20 I 49.7 
Beet pulp feed to dryer I 

I Pollutant concentrations: 
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Filename: BEETSC.WQ1 
Date: 07-Dec-94 

Location: Nampa. Idaho 
Facility: The Amalgamated Sugar Company 

Source: SOUTH PULP DRYER-east stack 
Coal-fired rotary drum beet pulp dryer controlled with cyclones and wet 
impingement type scrubbers in series (two parallel stacks each w/controls) 

Note: Only one of the two stacks was tested; emission rates are doubled 
to account for both stacks. 

Test date: Oct. 28-Nov. 2. 1992 

D. Emission DatalMass Flux Rates/Emission Factors 

RUNS 1-4 PRESSURE DROP >3' H20 



Aldehyde and SVOC dam lor Amalgamaled Sugar-Nom pulp Dryer 

No, 01 
runs 

Test dale detected' Pollutanl 

L 

3 
3 
3 
2 
3 
2 
2 
3 
3 
3 
2 
2 
3 
3 
2 
1 
3 
3 
3 
2 
3 
3 
3 
1 
3 
3 
2 
2 
2 
3 

bnzotcacid 
Benzaldehyde 
Eis(24hyIhexyOphthalale 
Phenol 
?-Nitrophenol 
4-Nitrophenol 
4-Melhylphsnal 
Naphthalene 
Di-n-butylphthalate 
Benzyl alcohol 
2.4.Dinitrophsnol 
2-Methylphenol 
Nitrobenzene 
2.4-Dimalhylphenol 
2.Methylnaphlhalene 
4.6~Dinilr0-2.methylph~~~l 
Dibenzoluran 
Phenanthrene 
Diethylphthalate 
Aceosphthylene 
Benzoic acid 
Eis(2.elhylhexyl)phthlalate 
Benzaldehyde 
Phenol 
4.Molhylphenol 
Naphthalene 
4-Nitrophenol 
2-Nitrophenol 
Benzyl alcohol 
2+4ethylphenol 

388.07 
196.45 
176.97 
109.07 
74.36 
61.63 
49.54 
35.44 
3276 
16.7 

17.24 
14.34 
12.7 
6.4 

5.59 
5.13 
4.94 
3.72 

0.0409 
431.6 0.0272 

2.42EM 
1.23E-02 
1.07E-02 
7.04E-03 
4.83E-03 
3.67E03 
3.11E-03 
2.21E-03 
201E-03 
1.21E-03 
l.OZE-03 
8.97E.M 
7.91E44 
3.93E-M 
3.67E-M 
3.16E-04 
3.06E-04 
2.33E-04 

0.00101 
O.wO515 
0.000448 
O.oW295 
o.wOz02 
o.wO154 
O.wO130 
9.25E-05 
8.41E.05 
5.a6E.05 
4.27E.05 
3.75E-05 
3.31E-05 
1.64E.05 
1.5dE.05 
1.32E-05 
1.26E-05 
9.75E-06 
3.44E-06 
0.00292 
0.00254 
0.00169 

O.rn198 
o.rn111 
8.20E.05 

0.001' 
O.00lt 
0.0003: 
0.00011 
0,0001' 
o.ooo1: 
O.Wo1' 

5.16E-0: 
7.08E-0: 
5 . 0 6 0 :  
3.40E-0: 
1.88E-0: 
2.49E.0: 
1.69E-0: 
1.54E-0: 
1.06E-O: 
1.20E-0: 
9.75E-M 
1.72EM 

7.58E-05 
6.20E-05 
5.76E-05 
2.54E-05 

63.41 
29.83 
21.13 
17.48 
16.78 
15.8 
6.78 

1.07E.05 11 1.07E-05 
8.45E4-5 

0.0319 
0.00179 
0.00132 
0.00122 

0.000998 
0.000927 
0.000409 

m 

6 

IF RUNS 
ETECTE 

6 
6 
3 
5 
4 
5 
6 
4 
5 
2 
5 
4 
4 
5 
1 
5 
5 
3 
4 - 

1 

1 

1 = 

I 
I 
1 
s 
1 

Q 
I 
1 
I 
I 
1 
a 
11 
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I 
E 
I 
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NO. of tmlSSl0" tINSS10" 

rUM Concsntntion Rats f&W 

T a t  date detected. Pollutant ( u g h  .. 3) (Iblhr) (Ibbn) 

-193 3 kormaldenyde 4187 0.25 0 . m  
3 Aoelddtdshyds 11523.8 0.587 0.0162 
3 Acrolein 6443.4 0.384 0.0332 
3 Crotonaldehyda 1116.4 0.- 0.w159 
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APPENDIX F 

REPORT EXCERPTS FROM REFERENCE 6 

(Monitor Bay Sugar Company, October 12, 1992) 
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Report of ... 

Particulate Emission Testing 

performed for ... 

Monitor Sugar Company 
Bay City, Michigan 

on the 

Pulp Dryer 3 Exhaust 

October 12, 1992 

022.06 

Network Environmental, Inc. 
Grand Rapids, MI 
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Network Environmental, Inc. 

SUIII(ARY OF PARTICULATE EMISSIONS 

COMPANY M: MONITOR SUGAR COMPANY 

COMPANY LOCATION: BAY CITY, HICBIGAN 

SOURCE NAUE: PULP DRYER #3 NORTH 

SAMPLING STAFF: BYRD/CARGILG 

SAMPLE NUMBER 

STANDARD ANALYSIS 

El. TOTAL WEIGHT COLLECTED, grams 

E2. LBS. PARTICULATE/IOOO LBS. GAS, ACTUAL(1) 

E3. LBS. PARTICULATE/lOOO LBS. GAS, DRY(2) 

E6. GRAINS/DSCF(4) 

E7. LBS./HOUR 

TEST DATE: 10/12/92 

1 2 3 

0.096 0.095 0.103 

0.051 0.050 0.049 

0.051 0.050 0;049 

0.037 0.034 0.034 

10.64 10.21 11.00 

4 



N e t w o r k  Environmental, Inc. 

I SUMXhIlY OF E X M U S T  GAS P-TERS 

COKPANY NAME: UONITOR SUGAR COMPANY 

COWANY LOCATION: BAY CITY, UICBIGAN 

SOURCE NAUE: PULP DRYER #3 NORTB 

SAMPLING STAFF: BYRD/cARcILL 

TEST DATE: 10/12/92 

I 

G1. 

G2. 

63. 

G4. 

G5. 

G6. 

6 7 .  

G8. 

G9. 

G10. 

SAUPLE NUIOJER 

STACK RADIUS, i nches  

AREA OF STACK, 89. ft. 

BAROUETRIC PRESSURE, i n .  BG. 

STATIC PRESSURE I N  STACK, i n .  E20 

STACK GAS TEMPERATURE, deq. F 

AVG. SQRT VELOCITY PRESSURE OF POINTS SAhTLED 

PERCENT UOISTURE AT TEST LOCATION 

PERCENT UOISTURE BEFORE COLLeCTOR 

DRY GAS COMPOSITION: % OXYGEN 

CARBON DIOXIDE 

% CARBON HONOXIDE 

% NITROGEN 

PERCENT EXCESS AIR AT TEST LOCATION 

3 3 * 0  I I 
4 
il 
m 

33.0 33.0 

23.76 23.76 23.16 

28.75 28.75 28.75 ' 

0.51- 0.51- 0.51- 

1 6 8  165 164 

0.675 0.657 0.121 

37.29 33.04 33.90 

37.29 33.04 33.90 

16.00 16.40 16.20 

\ 

2.93 2.13 

0.00 0.00 0 .00  

. 

DENSITY AND UOLECULRR WEIGBT OF STACK WLS: 

G11.  DRY, @ STP, lbS. /cu.f t .  0.0753 0.0752 0.0749 

G12. WET, @ STP, lbs./cu.ft.  0.0645 0.0657 0.0653 

613. WET, @ STACK CONDITIONS, I b S . . / C U . f t .  0.0522 0.0535 0.0533 

6 1 4 .  WOLECULAR WEIGBT, DRY, '@ STP, LbS./Wle 29.12 29.10 29.00 

G15. AVERAGE GAS VELOCITY, feet/min. 2783 2678 2946 8 
'1' 

STACK GAS PLOW RATE: 

G16. STACK CONDITIONS, ACFW 

617,. STANDARD CONDITIONS, SCFn 

G18. STANDARD CONDITIONS, DRY SCPU 

66,117 63,616 69,994 1 
53,512 ' 51,804 57,097 

33,556 34,688 37,739 I 

5 
/' I 



Network Environmental, Inc. 'i I 
' I  

SuHluLRY OF PARTICULhTE TRAIN PARAMETERS 

COMPANY NAUE: MONITOR SUGAR COMPANY 

COMPANY LOCATION: BAY CITY, WTCBIGAN 

SOURCE NAUE: PULP DRYER #3 NORTH 

SAWLING STAFF: BYRD/CARGILL - 
SAhTLE NUUBER 

Pl. NUUBER OF POINTS SAMPLED 

PZ. DURATION OF SAMPLE, minutes 

P3. NOZZLE DIAKETER, inches 

P4. NOZZLE AREA, 89. ft. 

P5. PITOT CALIBRATION FACTOR 

P6. KETER CALIBRATION FACTOR 

P7. AVERAGE FILTER TEMPERATURE, deg. F 

P8 . AVERAGE HETER TEMPERATURE, deg. F 

TEST DATE: 10/12/92 

1 2 3 

12 12 12 

60.00 60.00 60.00 

0.309 0.309 Oi309 

.0.00052 0.00052 0.00052 

0.860 0.860 0.860 

0.982 0.982 0.982 

0 0 0 

69.5 70.9 71.5 

P9. AVERAGE METER PRESSURE, inches Of Vater 1 - 1.570 1.835 2.193 

P10. KETER VOLUME, ACTUAL READING, CU.ft. . 42.13 45.09 49.35 

P11. KETER VOLUME, @ STP, CU.ft; 39.93 42.65 46.67 

P12. LIQUID VOLUME OF WATER CO,NDENSED, d S .  501.0. 444.0 505.0 

P13. VAPOR VOLUME OF WATER CONDENSED, @ STP, Cu.ft. 23.75 21.05 23.94 

P14. TOTAL GAS SAMPLED, @ STP, CU.ft. 63.68 63.70 . .  70.60 

P15. WEIGHT OF GAS SAMPLED, DRY, Iba. 3.01 3.21 3.50 

P16. WEIGHT OF GAS SAHPLED, WET, f i e .  . 4.11 4.19 4.61 

~ 1 7 .  PERCENT ISOKINETICS' 90.3 93.3 93.8 

CONCWTRATION CONVERSION FACTORS: 

P18. 50 %.EXCESS AIR, APTER COLLECTOR 

P19. 50 % EXCESS AIR, BEFORE COLLECTOR 

PZO. noIsTuRE CONDITIONS BEFORE COXLECTOR 1.00 1.00 1.00 

1YAWDA.D TClS=.LTUI# A m D  ?...SU.S ( S t ? )  I 2 9 . 9 1  .Idoh.. 7 6 '  d.p. r '  ' - .  

- 



-1  - 
-. I 
.. I 
'I 
3 
-' . I 
-. ' 1. 
-. -I 1 
-. .- 1 
:' -. 1 
.. -' 1 

"1 .. 

, .. 'I 
~. "1 
~. I 
11 

-1 

. 

. 

-. 

-I  r 

Network Environmental, Inc. 

SUXMARY OF PARTICULATE EMISSIONS 

COWANY NAKE: MONITOR SUGAR COKPANY 

COWANY LOCATION: BAY CITY, llICEIGAN 

SOURCE NAME: PULP DRYER 13 SOUTE 

SAUPLING.STAPP: ENGELBARDT/SKTTE 

TEST DATE: 10/12/92 

SAUPLE " B E R  1 2 3 

STANDARD ANALYSIS 

El. TOTAL WEIGBT COLLECTED, grama 0.102 0.117 0.111 

E2. LBS. PARTICuLATE/lOOO LBS. WLS, ACTUAL(1) 0.053 0.052 0.051 

E3. LBS. PARTICdATE/lOOO LBS. GAS, DRY(2) 0.053 0.052 0.051 

E6. GRAINS/DSCF(4) . 0.036 0.036 0.035 

E7. LBS./EOUR 9.99 10.46 9.72 

. 

8 
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Network Environmental, Inc. 

SVUUARY OF EXEAUST WLS P-TERS 

COUPAWY NAUE: UONITOR SUGAR COUPANY . 
COUPANY LOCATION: BAY CITY, UICEIGAN 

SOURCE NAUE: PULP DRYER 13 SOUTB ' 

SAKPLING STAFF: ENGBBARDT/SUITE 

- SAKPLE " B E R  

G1. STAdK RADIUS, inches 

G Z .  AREA OF STACK, sq. ft. 

6 3 .  BAROlIETRIC PRESSURE, in. EG. 

G4. STATIC PRESSURE IN STACK, i n .  E20 

G5. STACK GAS TEWERATVRE, deg. F 

G6. AVG. SQRT VELOCITY PRESSURE OF POINTS SAHPLED 

G7. PERCENT MOISTURE AT TEST LOCATION 

G8. PERCENT MOISTURE BEFORE COLLECTOR 

G9. DRY GAS COMPOSITION: % OXYGEN 

% CARBON DIOXIDE 

% CARBON UONOXIDE 

% NITROGEN 

G10. PERCENT EXCESS A I R  AT TEST LOCATION 

DENSITY AND MOLECULAR WEIGET OF STACK GAS: 

Gll. DRY, @ STP, IbS./CU.ft. 

G12. WET, @ STP, Ibs./CU.ft. 

613. WET, @ STACK CONDITIONS, Iba./CU.ft. 

G14. MOLECULAR WEIGET, DRY, e STP, Ibs./mole 

615. AVERAGE GAS VELOCITY, feet/dn. ~ 

STACK GAS PLOW RATE: 
- 

616. STACK CONDITIONS, ACF?I 

617. STANDARD CONDITIONS, SCFW 

G18. STANDARD CONDITIONS, DRY SCFU 

TEST DATE: 10/12/92 

- 

'1 

33.0 

23.76 

28.75 

0.28- 

176. 

0.637 

33.19 

33.19 

16.80 

1.80 

0.00 

81.40 

0.0749 

0.0655 

0.0524 

28.97 

2530 

60,105 

48,120 

32,147 

I 

. 2  

33.0 

23.76 

28.75 

0.28- 

174 

0.672 

33.72 

33.72 

17.60 

1.27 

0.00 

81.13 

0.0747 

0.0652 

0.0524 

28.92 

2670 

63,439 

50,943 

33,763 

9 

3 

33.0 

23.76 

28.75 

0.28- 

174 

0.649 

34.79 

34.79 

17.33 , 

1.20 

0.00 

81.47 

0.0747 

0.0649 

0.0521 

28.89 

2588 

61,475 

49,359 

32,189 

A 



Network Environmental, Inc. 

S-Y OF PARTICULATE TRAIN PARAHETERS 

COMPANY NAME: UONITOR SUGAR COMPANY 

COWANY LOCATION: BAY CITY, UICHIWUT 

SOURCE NAUE: PULP DRYER 13 SOUTE 

SAUPLING STAFF: ENGELHAFlDT/SUITB 

SAUPLE NUUBER 

P1. NUKBER OF POINTS SAMPLED 

PZ. DURATION OF SAMPLE, minutes 

P3. NOZZLE DIAMETER, inches 

P4. NOZZLE AREA, S q .  ft. 

P5. PITOT CALIBRATION FACTOR 

P6. METER CALIBRATION FACTOR 

P7. AVERAGE FILTER TEMPERATURE, deg. F 

P8. AVERAGE METER TEMPERATURE, deg. F 

~ 9 .  AVERAGE METER PRESS=, inches of water 

P10. METER VOLUME, ACTUAL READING, CU.ft. 

P11. METER VOLUUE, @ STP, cu.ft. 

P12. LIQUID VOLUUE OF WATER CONDENSED, d e .  

P13. VAPOR VOLUME OF WATER CONDENSED, @ STP, cu.ft. 

P14. TOTAL GAS SAUPLED, @ STP, cu.ft. 

P15. WEIGHT OF GAS SAMPLED, DRY, lbe. 

P16. WEIGET OF GAS SAMPLED, WET, lbe. 

P17. PERCENT ISOKINETICS 

CONCENTRATION CONVERSION FACTORS: 

P18. 50 % EXCESS AIR, APTER COLLXCTOR ' 

P19. 50 % EXCESS AIR, BEFORE COLLECTOR 

PZO. UOISTURE CONDITIONS BEFORE COILECTOR 

~ 

~ 

I 

TEST DATE: 10/12/92 

1 2 3 

12 12 12 

60.00 60.00 60.00 

0.322 0.322 0.322 

0.00057 0.00057 0.00057 

0.830 

0.998 

0 

69.8 

1.903 

44.95 

43.31 

454.0 

2 1'. 52 

64.83 

3.24 

4.24 - 
94.3 

' 1.00 

0.830 

0.998 

0 

71.0 

2.583 

51.94 

50.03 

531.0 

25.45 

75.48 

3.74 

4.92 

103.7 

1.00 

10 . 

0.830 

0.998 

0 

72.5 

2.408 

50.44 

48.43 

545.0 

25.83 

74.26 

3.62 

4.82 

105.3 

1.00 

1 
n 
I 
1 
a 
I 
I 
I 
I 
a 
I 
I 
i 
I 
c 
1 
I 
li 
1 



' j 
c 

DISCUSSION OF RESULTS 

The resulting combined exhaust particulate emission concentrations for the three samples were 0.052 

Lbs/lOOO Lbs for sample one, 0.051 LbdlOOO Lbs for wimple two, and 0.050 LW1000 Lbs for sample three. 

The average exhaust particulate concentration was 0.051 Lbd1000 Lbs. 

The combined particulate mass emission rates were 20.63 L W  for sample one, 20.67 L W  for sample 

two, and 20.72 Lbs/Hr for sample three. The average mass emission rate was 20.68 Lbs/Hr. 

SOURCE DESCRIPTION 

The murce tested was the number three beet pulp dryer. The rotary dryer is fired by natural gas and 

dries the pulp with direct contact. The pulp is fed into the dryer at the beginning of the rotary section. 

The pulp is passed through the rotary dryer where most of the moisture is removed. The particulate laden 

exhaust is then passed through a multiclone collector and then a savbber for particulate removal before 

it is exhausted to  the atmosphere through the twin exhaust stacks. Each exhaust stack is equipped with 

a scrubber. 

Process operating information for the day of the sampling can be found in Appendix C. 

SAMPLING AND ANALYTICAL PROTOCOL 

The sampling locations were on the twin 66 inch LD. exhaust stacks at a distance that meets the eight 

duct diameter downstream two duct diameter upstream requirement of U.S. EPA Reference Method 1. 

Particulate 

The particulate sampling and analysis were performed in accordance with MDNR Reference Method 5B, 
and the methods referenced therein. Three (3) earnplea, each nkty (60) minutes in duration, were 

collected Simultaneously fiom the north and south exhausts. All the qualie control and quality assurance 

requirements specified in the methods were incorporated in the sampling and No alterations 
were incorporated in the testing or adysis. Figure 1 shows a schematic of the particuke sampling train 

. .- 
. .  

.. 
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Filename: EEET6.WQl 
Date: 07-Dec-94 

Facility: Monitor Sugar Company 

Source: Pulp dryer 3 
Location: b y  City, Michigan 

Natural gas-fired rotary drum beet pulp dryer controlled with a multiclone and wet 
scrubber in series (two Parallel stacks followinQ contro1sI - 

Test date: a t .  12, 1992 
I I I I I1 

Irc e: PrDduction 

FACTORS CO2 
FOR BOTH Emission lactors (L.. _ .  
STACKS Filterable PM I W M g  I 0.133 I 0.159 I 0.154 1 0.149 

c 0 2  I W M g  I 69.4 1 73.1 I 60.9 I 67.8 
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APPENDIX G 

REPORT EXCERPTS FROM REFERENCE 7 

(Monitor Bay Sugar Company, October 13, 1992) 

I 

I 
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Report of. .. 

Particulate Emission Testing 

performed for ... 

s Monitor Sugar Company 
I Bay City, Michigan 

Y 

on the 

Pulp Dryer 2 Exhaust 

I 
October 13, 1992 

022.06 

Network Environmental, Inc. 
Grand Rapids, MI 



Network Environmental, ~ n c .  

SUlQWtY OF PARTICULATE EMISSIONS 

COl4PAUY NAUE: MONITOR SUGAR COUPANY 

COUPANY LOCATION: BAY CITY, HICEIGAN 

SOURCE N A M E :  PULP DRYER #2 

SAK'PLING STAFF: CARGILL/SMITE 

SAK'PLE NlMBER 

STANDARD ANALYSIS 

El. 

E2. 

E3. 

E6. 

E7. 

TOTAL WEIGET COLLECTED, grams 

LBS. PARTICULATE/lOOO LBS. GAS, ACTUAL(1) 

LBS. PARTICULATE/lOOO LBS. GAS, DRY(2) 

GRAINS/DSCP(4) 

LBS. / E o n  

TEST DATE: 10/13/92 

1 2 

0.125 0.125 

0.061 0.063 

0.061 0.063 

0.044 0.047 

12.68 13.34 

- 

3 

0.126 

0.060 

0.060 

0.045 

13.24 



Network Environmental, Inc. 

SulMARY OF EXaAUST GAS PARAllETERS 

COWANY N M :  XONITOR SUGAR COWANY 

COWANY LOCATION: BAY CITY, UICEIGAN 

SOURCE "E: PULP DRYER #2 

SAMPLING STAFF: CARGILL/SUITE 

G1. 

G2. 

63. 

G4. 

G5. 

G6. 

67. 

G8. 

G9. 

G10. 

SAMPLE -ER 

STACK RADIUS, inches 

AREA OF STACK, Sq.  ft. 

BAROUEETRIC PRESS-, in. EG. 

STATIC PRESSURE IN STACK, i n .  E20 

STACK GAS TEMPERATURE, deg. F 

AVG. SQRT VELOCITY P R E S S W  OF POINTS SAUPLED 

PERCENT MOISTURE AT TEST LOCATION 

PERCENT XOISTVRE BEFORE COLLECTOR 

DRY GAS COIBOSITION: % OXYGEN, 

% CARBON DIOXIDE 

0 CARBON MONOXIDE 

% NITROGEN 

PERCENT EXCESS A I R  AT TEST LOCATION 

TEST DATE: 10/13/92 

1 

33.0' 

23.76 

28.80 

0.98- 

171 

0.685 

38.54 

38.54 

16.40 

2.20 

0.00 

81.40 

2 

.33.0 

23.76 

28.80 

0.98- 

180 

0.698 

39.55 

39.55 

16.60 

2.47 

0.00 

80.93 

3 

33.0 

23.16 

28.80 

0.98- 

182 

0.726 

39.63 

39.63 

16.00 

2.93 

0.00 

81.07 

DENSITY AND XOLECULFSt WEIGHT OF STACK GAS: 

Gll. DRY, @ STP, Ibs./CU.ft. 0.0750 0.0751 0.0753 

612. WET, @ STP, lbs./cu.ft. 0.0640 0.0638 0.0639 

613. WET, @ STACK CONDITIONS, Ibs./CU.ft. 0.0516 0.0507 0.0506 

614. X O L E C ~  WEIGET, DRY, @ STP, I b S . / H d e  29.02 29.07 .29.12 

615. AVERAGE GAS V~AOCITY, feet/dn. 2842 2922 3040 

STACK GAS FLOW RATE: 

616. STACK CONDITIONS, ACPW 

617. STANDARD CONDITIONS, SCFX 

G18. STANDARD CONDITIONS, DRY SCFU 

67,529 69,415 72.232 

54,467 55,208 57,255 

33,475 33,376 34,565 



Network Environmental, Inc. 

SulMARY OF PARTICULATE TPAIN PARAKETERS 

COMPANY N W :  UONITOR SUGAR COMPANY 

COMPANY LOCATION: BAY CITY, MCEIGAN 

SOURCE NAIIE: PULP DRYER #2 

SAhTLING STAFF: CARGILG/SMTB 

SAMPLE m E R  

PI. NUKBER OF POINTS SAKPLED 

PZ. DURATION OF SAMPLE, minutes 

p3. NOZZLE DIAMETER, inches 

P4. NOZZLE AREA, S q .  ft. 

P5. PITOT CALIBRATION FACTOR 

P6. llETER CALIBRATION FACTOR 

P7. AVERAGE FILTER TEWERATURE, deg. F 

P8. AVERAGE METERTEIBERATURE, deg. F 

P9. AVERAGE METER PRESSURE, inches Of Water 

P10. WTER VOLUME, ACTUAL READING, CU.ft. 

P11. WTER VOLUME, @ STP, CU.ft. 

P12. LIQUID VOLUME OF WATER CONDENSED, d S .  

P13. VAPOR VOLUME OF WATER CONDENSED, @ STP, CU.ft. 

P14. TOTAL GAS SAWLED,  @ STP, CU.ft. 

P15. WEIGET OF GAS SAKPLED, DRY, IbS.  

P16. WEIGET OF GAS SAHPLED, WET, IbS.  

P17. PERCENT ISOKINETICS 

CONCENTRATION CONVERSION FACTORS: 

P18. 50 % EXCESS AIR, AFTER COLLECTOR 

P19. 50 % EXCESS AIR, BEFORE COXLECTOR 

P20. MOISTURE CONDITIONS BEFORE COLLECTOR 

TEST DATE: 10/13/92 

1 

12 

60.00 

0.313 

0.00053 

0.860 

0.998 

0 

69.7 

1.963 

45.09 

43.54 

576.,0 

27.30 

70.84 

3.27 

4.53 

96.7 

2 

12 

60.00 

0.313 

0.00053 

0.860 

0.998 

0 

70.6 

1.871 

42.78 

41.23 

569.0 

26.97 

68.20 

3.10 

4.35 

91.8 

3 

12 

60.00 

0.313 

0.00053 

0.860 

0.998 , 

0 

71.1 

2.001 

44.98 

43.32 

600.0 

28.44 

71.76 

3.26 

4.58. 

93.2 

1.00 1-00 1.00 



DISCUSSION OF RESULTS 

The particulate emission concentrations for the three samples were 0.061 Lbd1000 Lbs for -p~e one, 

0.063 LbS/1000 Lbs for sample two, and 0.060 Lbd1000 Lbs for sample three. The average exhaust 

particulate concentration was 0.0614 LbdlOOO Lbs. 

The particulate mass emission rates were 12.68 Lbs/Hr for sample one, 13.34 Lbs/Hr for sample two, and 

13.24 Lbs/Hr for sample three. The average mass emission rate was 13.09 Lbs/Hr. 

SOURCE DESCRIPTION 

The source tested was the number two beet pulp dryer. The rotary dryer is fired by natural gas and dries 

the pulp with direct contact. The pulp is fed into the dryer at the begking of the rotary section. The 

pulp is passed through the rotary dryer where most of the moisture is removed The particulate laden 

exhaust is then passed through a multiclone collector and then a scrubber for particulate removal before 

it is exhausted to the atmosphere. 

Process operating information for the day of the sampling can be found in Appendix A 

SAMPLING AND ANALYTICAL PROTOCOL 

The sampling location was on the 68 inch LD. exhaust stack at a distance that meets the eight duct 

diameter downstream two duct diameter upstream requirement of U.S. EF'A Reference Method 1. ' 

Particulate 

The particulate sampling and analysis were performed in accordance with MDNR Reference Method 5B, 
and the methoda referenced therein. Three (3) samples, each sixty (60) minutes in duration, were 

collected from the exhaust steck. All the quality control and qualie assunrnce requirements Specised in 

the methods were incorporated in the sampling and analpis. No alterations were incorporated in the 

testing or analysis. Figure 1 shows a schematic of the particulate sampling tmh  





Filename: BEET7.WQI 
Date: 07-Dec-94 

Facility: Monitor Sugar Company 

Source: Pulp dryer 2 
Location: Bay City, Michigan 

Natural gas-fired rotary drum be€ ~, (er cor 
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APPENDIX H 

REPORT EXCERPTS FROM REFERENCE 8 

(Monitor Bay Sugar Company, October 14, 1992) 



Report of.. 

Particulate Emission Testing 

performed for ... 

Monitor Sugar Company 
Bay City, Michigan 

on the 

Pulp Dryer 1 Exhaust 

October 14, 1992 

022.06 

Network Environmental, Inc. 
Grand Rapids, MI 



6 
a Network Environmental, ~nc. 

SuHllARY OF PARTICULATE EllISSIONS 

COMPANY NAME: MONITOR S U M  COMPANY TEST DATE: 10/14/92 
a 

COMPANY LOCATION: BAY CITY, UICEIGAN 

SOURCE NAME: PULP DRYER #l 

SAMPLING STAFF: CARGII&/SIIITB 

SAMPLE NUHBER 1 

STANDARD ANALYSIS 

EI. TOTAL WEIGHT COLLECTED, grams 0.135 

EZ. LBS. PARTICULATE/lOOO LBS. GAS, ACTUAL(1) 0.064 

E3. LBS. PARTICULATE/lOOO LBS. GAS, DRY(2) 0.064 

E6. GRAINS/DSCP(4) 0.046 

E7. LBS./EOUR 13.98 

2 

0.129 

0.063 

0.063 

0.044 

13.97 

3 

0.124 

0.058 

0.058 

0.043 

12.59 



Network Environmental, Inc. 

SulMARY OF EXBAUST GAS PARAMETERS 

COUPANY NAME: XONITOR SUGAR COWPANY 

COUPANY LOCATION: BAY CITY, UICBIGnti 

SOURCE NAME: PULP DRYER #1 

SAWLING STAFF: CARGILL/SUITE 

SAUPLE NUUBER 

G1. STACK RADIUS, inches 

GZ. AREA OF STACK, sq. ft. 

G3. ~ O ~ T R I C  PRESSW, in. EG. 

64. STATIC PRESSURE IN STACK, in. 820 

65. STACK GAS TEMPERATURE, deg. F 

G6. AVG. SQRT VELOCITY PRESSURE OF POINTS SAMPLED 

67. PERCENT HOISTURE AT TEST LOCATION 

G8. PERCENT XOISTURE BEFORE COLLECTOR 

G9. DRY GAS COUPOSITION: 0 OXYGEN 

% CARBON DIOXIDE 

% CARBON MONOXIDE 

% NITROGEN 

G10. PERCENT EXCESS A I R  AT TEST LOCATION 

DENSITY AND WOLECULAR WEIGBT OF STACK GAS: 

Gll. DRY, @ STP, lbe./CU.ft. 

G12. WET, @ STP, lbs./cu.ft. 

613. WET, @ STACK CONDITIONS, Ibe./CU.ft. 

614. XOLECULAR WEIGBT, DRY, @ STP, Ibs./mole 

615. .AVERAGE GAS VELOCITY, feet/min. 

STACK GAS PLOW RATE: 

616.  STACK CONDITIONS, ACPH , 

617. STANDARD CONDITIONS, SCPW 

G18. STAND- CONDITIONS, DRY SCFX 

TEST DATE: 10/14/92 

1 

33.0 

23.76 

28.86 

1.05- 

178 

0.711 

37.08 

37.08 

15.33 

3.60 

0.00 

81.07 

0.0755 

0.0647 

0.0517 

29.20 

2947 

70,027 

55,969 

35,214 

2 3 

33.0 33.0 

23.76 23.76 

28.86 28.86 

1.05- 1.05- 

177 178 

0.718 0.715 

34.48 39.92 

34.48 39.92 

16.07 15.93 

2.93 3.00 

0.00 0.00 

81.00 81.07 

0.0753 

0.0653 

0.0523 

29.12 

2962 

70,367 

56,285 

36,876 

I 
1 
I 
1 
1 
I 
I 
1 
I 
I 
I 
I 
I 0.0753 

0.0638 

I 0.0510 

29.13 

2985 

Io 
I 

70,925 

56,680 

34,051 

I 



Network Environmental, Inc. 

SUMMARY OF PARTICULATE TRAIN PAFlhUETEFS 

COMPANY NAME: MONITOR SUGAR COMPANY 

COMPANY LOCATION: BAY CITY, WICEIGAN 

SOURCE NAKE: PULP DRYER #1 

SAMPLING STAFF: CARGILG/SUITE 

SAMPLE NUMBER 

PI. NUMBER OF POINTS SAWLED 

P2. DURATION OF SAKPLE, minutes 

P3. NOZZLE DIAMETER, inchee 

P4. NOZZLE AREA, sq. ft. 

P5. PITOT CALIBRATION FACTOR 

P6. KETER CALIBRATION FACTOR 

P7. AVERAGE FILTER TEMPERATURE, deg. F 

P8. AVERAGE KETER TEMPERATURE, deg. F 

P9. AVERAGE W T E R  PRESSURE, inches of water 

P10. W T E R  V O L m ,  ACTUAL READING, Cu.ft. 

P11. W T E R  VOLUW, @ STP, CU.ft. 

~ 1 2 .  LIQUID VOLUME OF WATER CONDENSED, mls. 

P13. VAPOR VOLUME OF WATER CONDENSED, @ STP, CU-ft 

P14. TOTAL GAS SAMPLED, @ STP, CU.ft. 

P15. WEIGET OF GAS SAMPLED, DRY, IbS. 

P16. WEIGHT OF GAS SAMPLED, WET, lbs.  

P17. PERCENT ISOKINETICS 

CONCENTRATIOti CONVERSION FACTORS: 

P18. 50 % EXCESS AIR, AFTER COLLECTOR 

P19. 50 % EXCESS AIR, BEFORE COLLECTOR 

~ 2 0 .  noIsTuRE CONDITIONS BEFORE COLLECTOR 

.. 

TEST DATE: 10/14/92 

1 

12 

60.00 

0.313 

0.00053 

0.860 

0.998 

0 

04.7 

2.083 

47.59 

44.79 

557.0 

26.40 

71.20 

3.38 

4.61 

94.6 

2 

12 

60.00 

0.313 

0.00053 

0.860 

0.998 

0 

81.9 

2.097 

47.50 

44.94 

499.0 

23.65 

68.59 

3.38 

4,48 

90.6 

3 

12 

60.00 

0.313 

0.00053 

0.860 

0.998 

0 

90.2 

2.079 

47.53 

44.29 

621.0 

29.44 

73.73 

3.33 

4.70 

96.7 

1.00~ 1.00 1.00 
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DISCUSSION OF RESULTS 

me particulate emission concentrations for the three samples were 0.064 Lbs/1000 Lbs for sample one, 

0.063 Lbd1000 Lbs for sample two, and 0.058 Lbd1000 Lbs for sample three. The average exhaust 

particulate concentration was 0.0619 Lbs/lOOO Lbs. 

The particulate mass emission rates were 13.98 Lbs/Hr for sample one, 13.97 Lbs/Hr for sample two, and 

12.59 Lbs/Hr for sample three. The average mass emission rate was 13.51 LbslHr. 

SOURCE DESCRIPTION 

The source tested was the number one beet pulp dryer. The rotary dryer is fired by natural gas and dries 

the pulp with direct contact. The pulp is fed into the dryer at the beginning of the rotary section The 

pulp is passed through the rotary dryer where most of the moisture is removed. The particulate laden 

exhaust is then passed through a multiclone collector and then a scrubber for particulate removal before 

it is exhausted to the atmosphere. 

Process operating information for the day of the sampling can be found in Appendix k 

SAMPLING AND ANALYTICAL PROTOCOL 

The sampling location was on the 66 inch I.D. exhaust stack.at a distance that meets the eight duct 

diameter downstream two duct diameter upstream requirement of U.S. EPA Reference Method 1. 

Particulate 

The particulate sampling and analysis were performed in accordance with MDNR Reference Method SB, 
and the methods referenced therein. Three (3) samples, each siay (60) minutes in duration. were 

collected kom the exhaust stack. All the quality control and quality assurance requirements specified in 
the methods were incorporated in the sampling and adyeis. No alterations were inc~rporated in the 

testing or analysis. F i e  1 shows a achematic of the particulate aampling train 
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Filename: BEET8.WQl 
Date: 07-Dec-94 

Facility: Monitor Sugar Company 

Source: Pulp dryer 1 
Location: Bay City, Michigan 

Natural gas-fired rotary drum beet pulp dryer controlled with a rnulticlone and wet 
scrubber in series 

Test date: Oct. 14, 1992 

I 
I 
I 
I 
I 
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APPENDIX I 

REPORT EXCERPTS FROM REFERENCE 9 

(western Sugar Company, December 1988) 



"EMISSIONS SURVEY CONDUCTED AT 

WESTERN SUGAR COMPANY'S BILLINGS,  -MONTANA 

PRODUCTION FACILITY"  

I 

I 
1 



TABLE I -B 

(Data Summary - Pulp Dryer) 

I. North Dryer Method Test 1 Test 2 
5 Particulate missions 

a) Sample Volume 61.698 47.350 
collected (DSCF) 

b) Particulate matter 131.1 135.0 
collected (mq) 

c) Emission rate (lbs/hr) 5.59 7.35 

1. lbs/dscf x 4.685 6.286 

2. grains/dscf 0.0328 0.0440 

11. South Dryer Method 
5 Particulate Emissions 

a) Sample Volume 48.783 46.022 
collected (dscf 1 

b) Particulate matter 80.0 139.5 
collected (mq) 

Test 2 Ave . 

47.713 52.2 

145.1 137.1 

7.74 6.8 

6 -704 5.8 

0.0469 0.0 

45.157 46.6 

80.2 99.9 

c) Emission rate (lbs/hr) 4.47 7.27 4.25 5.3 

1. lbs/dscf x 3.615 6.683 3.915 4.7 

2.  qrains/dscf 0.0253 0.0468 0.0274 0.0 

111. Total Emissions 

a) lbs/hr. 10.06 14.63 11.99 12.2 

b) % of allowable 9.17 13.34 10.93 11. I! 



Table IV a) 

FIELD AND LiBORATORY DATA. 

Plant or Job Descriprion: Western Sugar - Billings, Montana 

DATE 

SYMBOL - 
m 

'b 
A H  

V 

T m 

i Y 

V 
w 

c02 

O2 

$t co 

n w 
T s rn 
C 

P 

pS 

AS 

"gP 

t 
T 

12-8-88 

DESCRIPTION 

volume dry gas sampled 
@ meter conditions 

barometric pressure 

average pressure drop 
across the orifice meter 

average gas meter 
temperalure, 

meter coefficient 

rota1 H,)O collected, 
impingrFs & silica gel 

nozzle dia. 

stack temperature 

velocity. head of 
stack gas 

pitot tube coefficient 

s t a t i c  pressure 

area stack 

net time of test 

Total particulates 

UNITS - 
f t 3  

"Hg abs 

in 
H2° 

"F 

U l l  

z 
% 

x 
in. 

'F 

in. 
H20 

in 

H2° 
2 ft . 

min . 
mg . ' 

N# 1 S#l N. 

- 2 - 1 - 

6 1 . 1 4 5  47 .330  4 5 .  

2 6 .  2 6 . 5 2  26..33 

1 . 7 8 8  2 . 0 4  1. 

5 7 . 4  42 .9  4 0 .  

1.116 1.116 1. 

539.8 3 9 8 . 1  385 .  

3. 

11.: 

85.1 

0.4 

1 6 7 . 1  

0 .2253  0 . 2 2 8 4  0 . 2  

0.8955 0 . 8 9 5 5  0.8 

0 . 4 9 2  0 . 4 9 2  

1 6 8 . 5 .  1 6 2 . 7  

+o. 0 

3 8 . 0 2 8  3 8 . 0 2 8  3 8 . 0  

96 .0  7 2 . 0  7 2 . 0  

1 3 1 . 1  80.0 . 135.0 

+ 0 . 0 2  +o .  02 
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T a b l e  I V  b )  I 
FIELD AND LIBORATORY DATA. I 

I 
I 

Plant  or Job Description: Western S u g a r  Company - B i l l i n g s ,  Montan: 

E a s t  Bank of P u l p  Dryers 

RUN NO. Part. Compl iance  

DATE 

SYMBOL - 
vm 

'b 

A H  

m T 

'i 

H 
V 

c02 

O2 
t$t CO 

n R 

T 
S 

-rr 
C 

P 

pS 

S 
A 

Tt 

MgP 

12-9-88 

DESCRIPf ION 

volume d r y  gas salllplrd 
@ meter conditioas 

barometric pressure 

average pressure drop 
across  the o r i f i c e  meter 

average gas meter 
tempera Lure 

meter coef f ic ien t  

nozzle d ia .  

s tack  temperature 

veloci ty .  head of 
Stack gas 

p i toc  tube coeff ic ient  

Sca t i c  pressure 

a rea  stack 

net time of t e s t  

Total parr icu la tes  

UNITS - 
3 f t  

"Hg abs 

i n  

"20  

"F 

D l 1  

z 
4, 

74 

i n .  

"F 

i n .  
"2O 

i n  

H2° 
2 f c .  

m i n .  

mg . ' 

# 3  
#2 s 83 N 

2 3 - - 1 - 
45.6.82 41.496 44.6 I 
26.33 26.28 26.2) 

1.155 1.931 1.7) 

54.5 55.0 50.81 

1.116 1.116 1.1. 

I 
I 

428.0 ' 4 2 2 . 3  413.6 

2.6 3.4 2.6 

. ,  

I 
0.45 I 

I 

10.7 . 1 1 . 0  

86.7 . . 85.6 86.6 

0.492 0.492 

170 - 2 173.1 

0.2091 0.2203 0.2C 

0.8955 0.8955 0.83 I 
26.332 26.282 26.22 
+o. 02 +o. 02 

38.028 38.028 

72.0 72.0 72.0 

139.5 : 145.1' 80.2 1 



I' 
Table V a) 

Plant or J o b  Description: Western Sugar - Billings, Montana 
East Dryer Bank - North and South Stack 

Date 12-8-88 

N #l s i l l  N 112 

2 3 - - 1 - UHlTS - S Y W L  D S C R I  YTl OH - 11 
volume dry gus saaplcd 
@ standard condirions' dac f 61.698 48.783 47.350 I "e, std 

25.408 1 8 . 7 3 9  18.150 volunie uater vuyor 
c o l l e c t e d  e stnndard 
condit ions.  r c f  

u gas 
V 

l i  i 

B proportion by volrunc of 
uater vapor in gas stcam 0.2917 0.2775 0.2771 U P  

dirncnsionless 

lL'lb 29.032 28.80 28.980 
d r y  molecular uti$ molc 'd 

' i  

S 
n 

l b / l b *  
vet molecular uciclit m i l c  25. a 1 4  25.803 25.937 

16.526 16 .739  15.965 V '  stack gas velocity S 

1.1933403 1.2344225 1.16943E 
I 

volumetric flow rille 
dry  bas i s ,  standard 

QS 

! conditions.  f t3/hr x 1 0 6  x 106 x 106 

I' 
93 - 45 95 .21  97.6 

4.6844495 3.615334 6.285513 

Is0 i s o k i n e  t i c  v3.r i l l  t ion X 

conc. p u r r i c u l a t c  muLLcr 
i n  stack gus. d r y  basis lb/scf  x 10-6 x 10-6 x 10-6 

s C 
II i 

1L/iir 5.59 4.47 7.35 Em4 cruirsion ruic  
0.0440 g r / k f  0.0328 0 .0253  

Comb. comb. 
10.06 %/hr. 14.62 $ 
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D A T A  SUHKAIY. 

T a b l e  V b) 

Plant or Job Description: Western S u g a r  Company - B i l l i n s s ,  Montana 

East Dryer Bank 

Derc 

SYHtX)L 

m std V 

- 

Y gas 
V 

B 
UP 

Hd 

H 
S 

V '  
S 

9, 

Is0 

5 
C 

h14 

12-9-88 

U H l T S  - DGCRIYTI OH 

volume dry gus soupled 
@ standard cooditions' dac C 

voluie water vuyor 
c o l l e c t e d  e s t u n d a r d  
conditions' rcf 

proportion by voluac of 
water vapor i n  gas s L C m  

d imcnsi 01-11 css 

dry molecular uc igh i  

uet molecular weithi 

stnck gas ve loc i ty  

volweLric  I low ruic 
d r y  basis,  stairdard 
conditions' 

isokinetic vc lr ia t inn  

conc. porticularu m u t i e r  
i n  s tuck  g u s .  d r y  basis 

l b / l b  
molc 

llI/lb. 
NilC 

'f t /sec 

s 112 
1 - 

4 6 . 0 2 2  

2 0 . 1 4 6  

0 . 3 0 4 5  

2 8 . 8 4 4  

2 5 . 5 4 2  

1 5 . 4 9 6  

1 . 0 8 7 9 2 8 5 9  

I t3/hr x l o 6  

101 .93  

N 113 
-2 - 

4 7 . 7 1 3  

1 9 . 9 0 1  

0 . 2 9 4 3  

2 8 . 9 5 4  

25.751 

1 6 . 3 1 2  

I 
I 
I 
1 

s 8 3  I 
3 - I  
4 5 . 1 5 7  

1 9 . 4 6 8  I 

0 . 3 0 1 3  

I 

2 5 . 5 8 0  I 
1 5 . 4 5 7  I' 

1 . 1 5 4 4 9 4 2  1 . 0 8 4 5 9  I 
lo6I x 1 0 6  

9 9 . 6 3  1 0 0 . 3 1  I 
I 

1 L/hr 7 . 2 7  7 . 7 4  4 . 2 5  I 

6 .682449  6 . 7 0 4 3 6 4 5 5 1  3 . 9 1 5 4 0 (  
lb/scf 

x x 1 0 - 6  x 1 0 '  

gr/dtlcf 0 .0468  0 . 0 4 6 9  0 . 0 2 7 4  
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Filename: BEE19.WOl 
Date: 07-Dec-94 

Facility: Western Sugar Company 
Lacation: Billings. Montana 

Source: East Pulp Dqer 
Natural gas-fired lotaw drum beet pulp dwer mnVOlled with a we1 rsrubbei 

Testdate: Dec. B9. 1988 

MlSSiON Fi.rs,sul. rn l  Y.VJm I 0.0931 1 0.0726 0.0751 
ACTORS Condenrible inorganic PM Ilbnon I 0.0149 I 0.0153 I 0.0161 0.0154 
ORROTU Pni I,."_. 

AVERAGE 
0.0298 I 0.0465 1 0.0363 0.0375 

Condensible inorganic PM Ikg/Mg I 0.00744 1 0.00763 I 0.00Bo5 0.00771 
co2 

60.8 I 56.6 I 57.1 58. I 

n 
f,, F" 

.b , 
, ., , 

I 
I 
I' 
I 
I 
I 
I 
I 
e 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
6 
I 
1 
I 
1 
I 
I 
I 
I 
I, 
I 
1 
I 
I 
I 
I 

APPENDIX J 

REPORT EXCERPTS FROM REFERENCE 10 

(Western Sugar Company, January 1990) 



"EPA METHOD 5 PARTICULATE EMISSIONS TESTS CONDUCTED 

ON WESTERN SUGAR'S BOILER AND PULP DRYER 

STACKS LOCATED IN BILLINGS, MONTANA" 



AMERICAN ENVIRONHENTAL TESTING. INCORPORATED 

Spanish Fork, Utah 84660 
565 So. Birch Drive 801-266-71 1 1  

FIELD AND LAB ORATORY DATA 
TABLElVa 

-- V d  In Biliirn-16 Western Suoa r - Plant o r  Jo b Oescriotion : - 
Jvoe : C o M P A '  '5 
Date : 1/23-24/90 

Svmbol Oescriotion Units 

Vm Volume dry gas 
sampled 8 meter 

conditions 
Pb Barometric Pre! 
AH Average Pres 

drop across the 
orif ice meter 

Tm Average gas 
meter temp 

Y i  Meter  Coefficient 
vw  Total H20 

collected, impingsrs 

co2 
02 

N2 + CO 
Rn 
Ts 

Sqr rt AP 

CP 

Ps 
Pabs 
As 
Tt 

MgP 

h silica gel 

Nozzle Dia. 
Stack Temp 

Velocity head 
o f  stack gas 
Pitot Tube 
Coefficient 
Static Pres 

Absolute Pres 
Area stack 

Net time 
o f  test 
Total 

Part iculate 

Ft3 

-Hg abs 
*H20 

'R 
'F 

ml 

x 
2 
x 
in. 
'R 
'F 

'HZ0 

"20 
"g 
Ft2 
min. 

mg 

-8- 

66.554 

26.38 
3.8189 

536.7 I 
76.71 

I .07 
268 

2.6 
10.8 
86.6 

0.5037 
582.58 
122.58 
0 242 

0.8484 

0.03 
26.38 

33. I83 
72 

33.7 

64264 

26.42 
3.57 

535.38 
75.38 
1.07 
249 

2.4 
10.93 
86.67 
0.5037 
584.54 
124.54 
0.2413 

0.8484 

0.03 
26.42 
33.183 

72 

49.2 

65.52 

26.79 
3.7701 

53 1.58 
71.58 
1.07 

229.1 

2.73 
1 1.2 

86.07 
0.503 

589.42 
129.42 
0.2509 

0.8484 

0.03 
26.79 
33.183 
. 72 

50.2 



AMERICAN ENVIRONMENTAL TESTING. INCORPORATED 

Spanish Fork, Utah 84660 
565 So. Birch Drive 80 1-266-7 1 1 1 

FIELD A ND LABORATORY DATA 
TABLE IVb 

Plant or Job DescriDtion : 
Wet Scr ubber On Pu Io Drver 
Tvoe: -EPA -5 
Date : 1/23-24/90 

Western S uoar ComDanv - b t e d  I n B w .  No ntana 

Svm bo1 Descr iDtion Units mmm 
Vm 

Pb 
AH 

Tm 

Y i  
v w  

c02 
02 

N2 + CO 
Rn 
Ts 

Sqr rt AP 

CP 

Ps 
Pabs 
As 
Tt 

m P  

Volume d r y  gas 
sampled 8 meter 

conditions 
Barometric Pro: 
Average Pres 

drop across the 
orifice meter 
Average Qas 
meter temp 

Meter Coefficient 
Total H20 

collected, impingers 
h slllca gel 

Nozzle Dia. 
Stack TernD 

Velocity head 
o f  stack gas 
Pitot Tube 
Coefficient 
stati; Pres 

Absolute Pres 
Area stack 

Net time 
of test 
Total 

Particulate 

F t 3  

'Hg abs 
'HZ0 

'R 
'F 

ml 

x 
8 
x 
in. 
'R 
'F 

"20 

"20 
"g 
Ft2 
min. 

mg 

-9- 

67.27 

26.79 
3.9678 

534.42 
74.42 
1.07 

27 1.2 

1.96 
12.13 
85.9 1 
0.503 

597.29 
137.29 
0.253 1 

0.8484 

0.03 
26.79 
33.183 

72 

53.9 

62.806 

26.79 
3.4535 

536.9 
76.9 
1.07 

302.2 

2.2 
12.1 
85.7 

0.503 
595.5 
135.5 

0.2354 

0.8484 

0.03 
26.79 
33. I83 

' 72 

85.2 

6 1.523 

26.78 
3.3218 

533.33 
73.33 
1.07 

295.1 

2.37 
11.87 
85.76 
0.503 

605.7 1 
145.71 
0.2335 

0.8484 

0.03 
26.78 

33.183 
72 

63.6 



1'. 
r. 
1 

. .  

. .  

. .  . .  . .  

i 

[ 
I 

I- 

L 

.. 

. .  
~ .. .. 

._ i- .. 
!: : .. . 

... 

i 
I 

I. I. .  

I 
, .  

A M E R I C A N  E N V l R O N t l E N T A L  ' T E S T I N G .  INCORPORATED 
565 So. Birch Drive 80 1-266-7 1 1 1 

Spanish Fork, Utah 84660 

DATA SUfltlARY 
-UUYa- 

Plant : 
Wet Scrubber On Pluo Drver 
Jvoe : CPmnlianceEPA *5 
Date : 1/23-24/90 

Western Suaar C omoanv - Located In B i i l i n o s . o n t a  na 

SYMBOL 
Vm std Volume dry  gas dscfrn 

sampled @ standard dscf 

Vw gas 

BWS 

Nd 

M5 

V5 

os 

Is0 

c s  

Emr 

Conditions 
Vo lme  water 

vapor collected 0 

standard conditions 
Proportion by 

volume o f  water 
vapor in gas stream 

ddimensionless 
Dry molecular 

weight 
Wet molecular 

weight 

velocity 
Volumetric flow 
rate d ry  basis 

standard conditions 
lsokinetic 
variation 

Conc. particulati 
matter in stack 
gas. d ry  basis 
Emlssion rate 

Shck gas 

scf 

lbl lb mole 

IbAb mole 

.-, ,-. ~ 

I" beL 

ft3/hr 

x 

Ib/scf 

Ibs/dscf 

gr/dscf 
Ibs/hr 

-10- 

0.8747 
62.9784 

12.6148 

0.1669 

28.848 

27.0377 

15.a635 

1.2617 
X 106 

99.3405 

5.351 
X 1 0 4  

1.1797 
X 10-6 
0.0083 
1.4884 

0.8453 
60.86 1 

1 1.7204 

0.1615 

28.8212 

27.0738 

lS.818 

I .2639 
X 106 

95.7276 

8.084 
X 1 0 4  

1.7822 
x 10-6 
0.0125 
2.2525 

0.8742 
62.945 1 

10.7837 

0.1463 

28.8848 

27.2928 

1 6.34 1 2 

1.3369 
X 106 

94.4232 

7.9752 
X 1 0 4  

1.7582 
x 10-6 
0.0123 
2.3505 



A f l E R l C A N  ENVlRONflENTAL TESTING. INCORPORATED 
565 So. Birch Drive 801-266-71 1 I 

Spanlsh Fork, Utah 84660 

DATA SUMMARY - 
A . 1  tfi--y,-i,*,-i,- 

L~ a Plant : 
Wet Scrubber On P IUD Drve r 
JvDe : C o m W e E P A  ‘5 
Date : 1/23-24/90 

Western S u m  Comuenv - Lamed n Bill, “3. 

SYMBOL . DESCRIPTION UNITS 4 North 5 South 
’ Vm s td  Volume dry  gas dscfm 0.898 1 0.8373 

sampled 4 standard dscf 64.66 I 60.2859 

Vw gas Volume water scf 12.7654 14.2246 
Conditions 

vapor collected 0 

standard conditions 

volume o f  water 
vapor in gas stream 

Bws Proportion by 0.1649 0.1909 

ddimensionless 
nd Dry molecular 

weight 
Ms Wet molecular 

weight 
vs Slack gas 

velocity 
os Volumetrlc flow 

rate d r y  basis 
standard conditions 

Is0 lsokinetic 
var latlon 

c s  Conc. particulatt 
matter in stack 
gas, d ry  basis 

Emr Ernisslon rate 

Ib/lb mole 

Ib/lb mole 

fUsec 

R3/hr 

x 

Ib lscf  

Ibs/dscf 

gr/dscf 
Ibs/hr 

28.7988 

27.0184 

16.6776 

1.317 
X 106 

98.0207 

8.3358 
X 1 0 4  

1 .a77 
X 10-6 
0.0129 
2.4203 

28.836 

26.7673 

15.5576 

1.1939 
X 106 

100.4534 

1.4133 
X 10-3 

3.1 157 
X 10-6 
0.0218 
3.7197 

m 
0.8196 

59.0 1 14 

13.8904 

0.1905 

20.834 

26.7859 

15.5646 

1.1744 
X 106 

100.50 1 1 

1 .on8 
X 10-3 

2.376 
x 10-6 
0.0166 
2.7903 

- 1  1-  
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Filename: BEET1O.WQl 
Date: 02-Feb-95 

Facility: Western Sugar Company 
Lwation: Billings. Montana 
Saurce: West Pulp Dryer 

Natural gasdred rotary drum beet pulp dryer conVolled with a wet scrubber 
Test date: Jan. 23.25 1990 

I I I I I II 
Pollutant concenvaDonr 
Fdte(BDIe PM (Wdrsl I 0.0117 I 000972 I 00134 1 
Condeniible inorganic PM IG/dacl I o w o a y i l  O W 3 1 8 I  o M u 2 1 l  

ICM I 57 II 
Emision Iaclors (METRIC UNITS): 
Filterable PM Ikg/Mg 1 0.025 I 0.028 I 
Condensible inorganic PM h / M e  t 0.0018 1 0.0093 I 
C", Ilmmn I ,n I 1' I 



APPENDIX K 

REPORT E X C E W S  FROM REFERENCE 11 

(Western Sugar Company, March 1991) 



Western Sugar 

Final Report 

Emissions ,Testing and Analysis 
at Billings, Montana Reflnery 

March 26, 1991 

RADlAN 
C O R P O R I T I O N  



RADIAN 
C O ~ W O ~ A T I O W  

Table 3-5. 

Resulb of Emissionr Testing at Wcstcrn Sugar's 
Billings, Montana Facility 

pulp Drye~-Norrb Stack 

Test No. m 4 2 N  M54-3N RMS-44N 
Dab 01-25-91 01-25-91 01-25-91 
Teat T i e  1047-1237 1630-1759 1909-2053 Avenge 
Effluent Conditions 

16.18 15.10 15.43 15.57 

17.391 17,032 16,884 17102 
185 163 166 171 

102.54 104.58 108.90 105.34 
35.06 35.02 36.15 35.41 

Gas Velocity (Fps) 
Flow Ratc (acfm) 
Flow Rate (dscfm) 
Gas Temperature 0 
Moisture (%) 
Isoldoetics ($5) 
Sample Volume (dsco 

36,941 34,473 35,219 35544 

35.1 35.0 36.6 35.6 

Analysis (mg) 

Filler 
Probe Wash 
Condensables 

Concentration (gddscf) 

Filter 
Probe Wash 
Condensables 

Emission Rate (Ibhr) 

Filter 
Probe Wash 
Condensables 

139.1 . 95.2 ' 115.5 ' 116.6 
24.9 14.3 25.5 21.6 
n.3 60.0 63.4 66.9 

0.06123 0.04195 0.04931 0.05083 
0.01096 0.00630 0.01089 0.00938 
0.03403 0.02644 0.02706 0.02918 

9.13 6.12 7.14 1.46 
1.63 0.92 1.58 1.38 
5.07 3.86 3.92 4.28 

3-8 



Tnblc 3 6 .  

Results of Emissions Testing at Western Sugar's 
Billings, Montana Facility 

Pulp Drym-Sowb Stack 

Tcst No. RMs-4-2s RMs-4-3s RMs44.s 
Data 01-25-91 01-25-91 01-25-91 
Tcst T i e  1047-1737 16330-1759 1909-2Q53 Average 
Effluent Conditions 

Gas Velocity (fps) 
Flow Rate (acfm) 
Row Rate (dscfrn) 
Gas Temperature (F) 
Moisture (%) 
Isokinetics (%) 
Sample Volume (dscf) 

Analysis (mg) 

Filter 
Pmbs Wash 
Condensables 

C""rclLi';on (gi,l&c$ 

Filter 
Probe Wash 
Condensables 

Emission Rate (Iblhr) 

Filter 
Probe Wash 
Condensables 

14.36 14.21 14.51 14.36 
32,769 32,445 33,118 32777 

in 165 164 169 
31.0 33.4 34.5 33.0 

106.80 103.52 108.57 106.30 
35.28 33.32 35.15 34.58 

16,800 16,374 16,467 16547 

85.4 72.9 ' 75.9 78.1 
8.4 12.9 25.7 15.7 

29.9 62.1 82.9 58.3 

0.03736 0.03376 0.03332 0.03481 
0.00367 0.00597 0.01128 0.00698 
0.01308 0.02876 0.03640 O.O2€Q8 

5.38 4.74 4.70 4.94 
0.53 0.84 1.59 0.99 
1.88 4.04 5.14 3.69 

3-9 
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Test No. RM5-5- 1 RMS-5-2 RM5-5-3 
Dab 01-26-91 01-26-91 01-26-91 

1113-1230 14%- 155 1 1647-1806 Average Test Time 
Effluent Conditions 

1 
I 
1 
I 
1 
I 
1 

Table 3-7. 

Rcsults of Emisions Testing at W u k m  Sugar's 
Billings, Montana Facility 

Pellet Cooler 

51.80 50.34 49.68 50.6 1 Gas Velocity (fps) 
Flow Rate (acfm) 21,968 21,349 21,071 21.463 

17.476 16,764 16,533 16,924 
Gas Tempcrature 0 114 121 118 118 

2.3 2.3 3.0 2.6 Moisture ( 5 )  

Sample Volume (drcf) 58.64 58.68 58.87 58.73 

Flow Rate (dscfm) 

96.65 100.84 102.56 100.02 Isokinetics (%) 

Analysis (mg) 

Filler 
Probe Wash 
Condensables 

14.6 18.3 ' 

10.9 6.0 
7.9 8.4 

20.0 17.6 
4.8 7.2 
3.3 _ds, 

3l. 3 
Concentration (gr/dscf) 

3.84E-03 4.81E-03 5.24E-03 4.63E-03 Filter 
Probe Wash 
Condensables 

Emission ( I b h )  

Filter 
Probe Wash 
Condensables 

Emission (gr/scc) 

2.87E-03 1.58E-03 1.26E-03 1.90E-03 
1.72E-03 - q .008!s< . . ~  .. . c 

. -  2.088-03 2.21E-03 8.65E-04 

. ,,,*. 

0.58 0.69 
0.43 0.23 
0.31 0.32 

0.74 0.67 
0.18 0.28 

0.25 
1.20 

-- 0.12 

0.73 0.87 0.94 0.84 
0.54 0.29 0.22 0.35 

0.32 

Filter 
Pro& Wash 

-- Condensables 0.39 0.40 0.15 
/ .5f 

3-11 
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4.0 PROCESS DESCRIPTION 

The following section presents a brief description of the beet processing 

procedures, a discussion of the stack schematics, and a description of the air pollution 

control equipment. 

4.1 Beet Proc ess DescriDtion 

The following is a description of the processes used by Western Sugar at 
their Billings, Montana site: 

Process 1 - Power Boiler/Wet Scrubb er Unit: Low-sulfur coal is iired in 
three separate power boilers (stoker feeders). After the useful heat has 
been removed from the combustion gases, the flue gases are combined and 
passed through two parallel (north and south) wet venturi scrubbers for 
particulate removal (see Figure 4-1). Maximum coal h g  rate: 18 tons of 

coal per hour (total in the three boilers; firing rate is read once per shift). 

Process 2 - Pulp Drver: Processed wet beet pulp is sent to a natural gas 
fired dryer and pelletized for stock feed. Oil is used as an emergency 

backup fuel for the pulp dryer. The wet pressed pulp is fed at an average 
rate of 34 tom per hour; however, the pulp is not routinely weighed, nor is 
the pellet production weighed (except for loads leaving the facility). 
Therefore, the only direct measure of the production rate is the natural gas 
feed rate. Maximum natural gas feed rate is 1600 cubic feet per minute. 

4-1 
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Filename: BEETLB.WQ1 

Date: 08-Dec-94 
Facility: Western Sugar Company 

Source: Pulp Dryer 
Location: Billings, Montana 

Natural gas-fired rotary drum beet pulp dryer controlled with a wet scrubber 
Test date: Jan. 23-25, 1991 
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APPENDIX L 

REPORT EXCERPTS FROM REFERENCE 12 

(Western Sugar Company, January 12, 1990) 

I 



REPORT ON 
COMPLIANCE TESTlNG 

Performed at: 
WESTERN SUGAR COMPANY 

PULP DRYER 
SCOlTSBLUff, NE 

CAE Project No: 5119 



WESTERN SUGAR COMPANY 
CAE Project No: 51 19 

2-2 

A schematic of the process Is shown. 

N o r t h  
Stack J- 

Scrubber 

South 
Stack 

Scrubber 

1 

- 
Rotary  Dryer Furnace - 

.. . 



WESTERN SUGAR COMPANY 
CAE Project No: 511 9 

~- 

4-2 

EPA Method 5 
Pulp Dryer North and South Stacks Combined 
December 13,1989 

Stop Time (approx.) 11:46 am 3:38 prn 8:21 pm 

3.20 Coal (tonfir) 
Molasses (tons/hr) 0.57 
Yo MARC 19.5 
Pressed Pulp (tons/hr) 32.01 
Process Wt. (tonfir) 35.21 

- 
Temperature (OF) 158 
Moisture (volume %) 31.5 
0 2  (dryvolume %) 16.1 
C02 (dry volume %) 3.9 

c Flow R a b  
acfm 57,977 
dscfm 29,512 

arldscf 0.0749 
ibhr 
lbtton 

19.0 
0.540 

3.39 
0.57 
19.6 
29.92 
33.31 

159 
31.6 
16.0 
4.1 

57,612 
29,257 

0.0896 
22.5 
0.676 

3.48 
0.83 
17.4 
34.38 
37.86 

161 
31.6 
15.8 
4.2 

59,560 
30,180 

0.1070 
27.7 
0.732 

See discussion 



WESTERN SUGAR COMPANY 
CAE Project No: 511 9 

EPA Method 5 
Pulp Dryer South Stack 
December 13,1989 

Start Time (approx.) 10:17 am 
Stop Time (approx.) 11:46 am 

EtmxsBm 

Demister (in. H2O) 0.2 
Cyclone (in. H20) 2.2 
Scrubber (in. H2O) 2.2 

Temperature (OF) 161 
Moisture (volume %) 32.9 
0 2  (dry volume'%) 16.2 
C02 (dry volume %) 3.9 

Volumetn 'c Flow Rata 
adm 31,668 
dscfm 15,750 

grldscf 0.1 033 
Ibhr 14.0 

See discussion 

2:12 prn 
3 3 8  pm 

0.2 
1.9 
2.6 

162 
32.8 
16.1 
3.9 

31,181 
15,497 

0.0941 
12.5 

5:08 prn 
8:21 pm 

0.2 
2.6 
2.2 

162 
32.7 
15.7 
4.2 

33,617 
16,747 

0.1 081 
15.5 

I 
m 
1 
I 
1 
I 
1 
I 
E 
I 
I 
I 
1 
1 
I 
I 
I 
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WESTERN SUGAR COMPANY 
CAE Project No: 511 9 

4-4 

EPA Method 5 
Pulp Dryer North Stack 
December 13, 1989 

Start Time (approx.) 10:17 am 
Stop line (approx.) 11:46 am 

i?masam 
Demister (in. H20) .I 

Scrubber (in. H20) 1.8 
Cyclone (In. H20) 2.7 

Gas Condltlons 
. .  

Temperature (OF) 155 
Moisture (volume %) 30.1 
0 2  (dry volume %) 16.0 
C02 (dry volume %) 3.9 

Flow Rm 
adm 26,309 
dscfm 13,762 

g r/dscf 
Iblhr 

2:12 pm 
338 pm 

.2 
2.7 
1.8 

156 
30.3 
15.8 
4.2 

26,431 
13,760 

/ 
0.0845 
10.0 

508 pm 
8:21 pm 

.2 
2.5 
2.0 

159 
30.4 
15.8 
4.2 

25,943 
13,433 

/ 
0.1 056 
12.2 

See discussion 



I WEZTE.RN SUGAR COMPANY 
CAE Project No: 5119 

I 
PULP PROCESS DATA 

NORTH AND SOUTH STACXS COMBINED 

I START TIME 
STOP TIME 

10:17 AM 2:12 PM 5:00 PM 
11:46 AM 3:38 PM 8:21 PM 

I 
I 
1 
I 
I 
I 
I 
I 
1 
I 
1 

I P, SUGAR 
% MARC 
SLICE RATE (tons/hr) 
9 DRY PULP MOISTURE 
% PRESSED PULP MOISTURE 
COAL FEED RATE (tons/hr) 

I 
~ 

CALCULATIONS ------ 

PRESSED PULP (tons/hr) 
PROCESS WEIGHT (tons/hr) 

I 

19.5 
0.0579 

170 
11.2 
72.7 
3.20 

32.01 
35.21 

19.6 
0.0581 

170 
9.2 

73.9 
3.39 

29.92 
33.31 

17.4 
0.0534 

170 
13.7 
73.8 
3.48 

34.30 
37.86 



Filename: EEET12.WaI 
Date: 08-Dec-94 

Facility: Western Sugar Company 

Source: Pulp Dryer 
Location: ScotubluK. Nebraska 

Pulverized coal-fired rotary drum beet pulp dryer controlled with two sets 
of cyclones and wet Scrubbers in parallel (two stacks) (aboul T pressure drop) 

Test date: Dee. 12-13. 1989 

I 
I 
I 
I 
1 
I 
I 
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APPENDIX M 

REPORT EXCERPTS FROM REFERENCE 13 

(Holly Sugar Corporation, November 16, 1993) 



EMISSION NEASUREMENT TEST REPORT 

of 

C . E ,  B o i l e r s ,  Union B o i l e r s  6r Pulp Dryers  
Permit Compliance 

SO,, Particulate end PlIlO with back-half ENission( 8) 
f o r  

C.E. Boi lers ,  Union Boi lers ,  Pulp  Dryers 
Sidney, Montana Plant ,  Sidney, W. 

Test Date: October 19-23, 1993 

Prepared for: 

Hol ly  Sugar Corpora t ion  
!,iontana D i v i s i o n  
East Holly S tree t  
Sidney, MT 59270 

Mr. Tom 8 .  Jacobsen, Environmental Engineer 
Phone: 307 532-7141, Ext . :  N/A 

Submitted t o :  

Hontana State Department of Heal th  and Environmental Sciences 
Air Q u a l i t y  Bureau 

Room A116 
Cogswell Bldg. 

Helena, I.lT 59620 
Hr. Brian Hohn, Environmental S p e c i a l i s t  

Phone: 406 444-3454 . 

Prepared by: 

THE EMISSION MEASUREMENT GROUP, INC, 
P.O. BOX 4953, ENGLEWOOD, CO 80155-4953 

Nationwide Watts: 800-222-4187 
Offlce Phone: 303 693-6725 

Report Date: November 16,  1993 
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CORPORATE DATA 
Company Name: 
Division Name: 
PlanVFac. Name: 
Dept. Name: 
Contact Name: 
Contad's Title: 
Process Ident.mype: 
Fuel Type: 
Fd(dscf gasllO"6 BTU): 
StacWDuct Identifier: 
Equiv.Flue DiaJft.): 
H n  of 0per.Near: 

TEST CONDITIONS 
Test Date, (mmlddlyy): 
Test Operator, (LN,FI): 
Tech. Helper #I: 

Run ID Number, (VDRR): 
Time- Start. (24hr.): 

- End, (24hr.): 
Time of Test, (t, min.): 
Max. Rtd. Cap.,(TPH,Feed): 
Feed Load, (TPH): 
Test Cond.. Feed, (%MRC): 

The Emission Measurement Group, Inc. 

Table 3.6 (Pulp - NE) 
TEST RESULTS, by Run 

Pulp Dryer - Northeast Sidney, MT 

Holly Sugar Corporation 
Montana Division 
Sidney, MT 
Environmental 
Mr. Tom Jacobsen 
Environmental Engineer 
Sugar Beet Processing 
#6 Fuel Oil 
9220 
Pulp Dryer - Northeast 
5.250 
4320 

10/23/93 
Lynn, M. 
Floyd, J. 

10:24 
12:38 
100.0 
48.8 
25.0 

51.25 

8101 

10123l93 
Lynn, M. 
Floyd, J. 

8102 
16:32 
18:27 
100.0 
48.8 
25.0 

51.25 

PARTICULATE RESULTS, fRM51 
ar./dscf: 0.0609 0.0596 - 
gr.1acf: 
1bs.lhr.: 
Ibs.liO"6 BTU: 
Ibs./lon of Feed: 
TonsNear: 

0.0273 0.0268 
9.03 7.62 

0.439 0.296 
0.361 0.305 
19.50 16.46 

10123193 
Lynn, M. 
Floyd, J. 

8103 
20:02 
22:29 
100.0 
48.8 
25.0 

51.25 

0.0868 
0.0367 
10.72 
0.554 
0.429 
23.16 

AVERAGE 

100.0 
48.8 
25.0 

51.25 

0.0691 
0.0303 

9.12 
0.430 
0.365 
19.71 

I; i 

I 
1 53 



The Emission Measurement Group, Inc. 

TEST CONDITIONS 
Test Date, (mmlddlyy): 

Table 3-6 (Pulp - NE Continue@ 
TEST RESULTS, by Run 

10123193 10123193 10123193 
Run ID Number, (VDRR): 8101 81 02 8103 

PM-IO RESULTS, lincludina backhalfl 
gr.ldscf: 0.0651 NIA NIA 
gr.1acf: 0.0292 NIA NIA 
Ibs./hr.: 9.65 NIA NIA 
Ibs.11 OA6 BTU: 0.470 NIA N/A 
Ibs.Kon of Feed: 0.386 NIA NIA 
TonsNear: 20.84 NIA N/A 

PARTICULATE TOTAL RESULTS fincludinq backhalfl 
gr./dscf: 0.0876 0.0680 0.1204 
gr.1acf: 0.0393 0.0305 0.051 0 
Ibs./hr.: 12.99 8.69 14.88 
Ibs.11 OA6 BTU: 0.632 0.338 0.769 
Ibs.iTon of Feed: 0.52 0.35 0.60 
TonslYear: 28.07 18.77 32.1 3 

SO2 RESULTS, (RM6C) 
PPm. (dry. vlv): 34.09 70.96 39.93 
ppm. (wet, vlv): 20.96 43.38 22.95 
Ibs./hr.: 5.871 10.535 5.729 
Ibs.11 O"6 BTU: 0.2857 0.4094 0.2963 
Ibs.mon of Feed: 0.23 0.42 0.23 
TonsNear. 12.68 22.76 12.37 

PARAMETRIC FLUE GAS RESULTS 
Pres.Vel.Del.P(in.w.g.): 
Moisture. (?4v/v): 
C02, Inst., (% dry,vlv): 
02 ,  Inst., ("& dry,v/v): 
Temperature,Stack, CF): 
Velocity,Flue Gas,(Furl/Ftnt): 
Volume Flow, (DSCFM): 
Volume Flow, (ACFM): 

0.1764 
38.50 
4.08 

17.09 
212.8 
29.67 
17297 
38539 

0.1318 
38.86 

4.88 
15.36 
208.4 
25.57 
14912 
33209 

0.1364 
42.53 

4.26 
16.59 
207.2 
26.21 
14411 
34041 

5 4  

AVERAGE 

0.0651 
0.0292 

9.65 
0.470 
0.386 
20.84 

0.0920 
0.0403 

12.19 
0.580 
0.49 

26.32 

48.32 
29.10 
7.378 
0.3395 

0.30 
15.94 

0.1482 
39.97 
4.41 

16.34 
209.5 
27.15 
15540 
35263 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



CORPORATE DATA 
Company Name: 
Division Name: 
PlanVFac. Name: 
Dept. Name: 
Contact Name: 
Contact's Title: 
Process IdenLlType: 
Fuel Type: 
Fd(dscf gasllO"6 BTU): 
SlackDuct Identifier. 
Equiv.Flue Dia,(ff.): 
HE of 0per.Near: 

TEST CONDITIONS 
Test Date, (mm/dd/yy): 
Test Operator, (LN,FI): 

Tech. Helper#I: 
Run ID Number, (VDRR): 
Time- Start. (24hr.): 

- End. (24hr.): 
Time of Ted. (t, min.): 
Max. Rtd. Cap.,(TPH.Feed): 
Feed Load, (TPH): 
Test Cond., Feed, (%MRC): 

The Emission Measurement Group, Inc. 

Table 3-6 (Pulp - NW 
TEST RESULTS, by Run 

Pulp Dryer - Northwest Sidney, MT 

Holly Sugar Corporation 
Montana Division 
Sidney, MT 
Environmental 
Mr. Tom Jawbsen 
Environmental Engineer 
Sugar Beet Processing 
#6 Fuel Oil 
9220 
Pulp Dryer - Northwest 
5.250 
4320 

10123/93 10123l93 
Lynn, M. Lynn, M. 
Floyd, J. Floyd, J. 

7101 7102 
1026 1538 
1240 1720 
100.0 100.0 
48.8 48.8 
25.0 25.0 

51.25 51 2 5  

10123193 
Lynn, M. 
Floyd, J. 

71 03 AVERAGE 
19:18 
21:57 
100.0 100.0 
48.8 48.8 
25.0 25.0 

51.25 51 2 5  

PARTICULATE RESULTS. (RM51 
gr./dscf: 0.0524 0.0724 ' 0.0755 0.0668 
gr.lacf: 0.0250 0.0337 0.0358 0.0315 

Ibs./l O"6 BTU: 0.276 0.368 0.439 0.361 
Ibs./Ton of Feed: 0.269 0.462 0.476 0.402 
TonsNear: 14.54 24.95 25.69 21.73 

Ibs.lhr.: 6.73 11.55 11.89 10.06 

5s 



The Emission Measurement Group, Inc. 

Table 3-6 (PuJp - NW Continued) 
TEST RESULTS, by Run 

TEST CONDITIONS 
Test Date, (mmlddlyy): 10/23/93 10/23/93 10123193 
Run ID Number, (VDRR): 7101 7102 71 03 

PM-IO RESULTS, (includino backhalf) 
ar.1dscf: NIA 0.0567 0.0529 
gr./acf: 
Ibs.lhr.: 
Ibs./l0"6 BTU: 
1bs.lTon of Feed: 
TonslYear: 

NIA 0.0264 0.0251 
NIA 9.05 8.33 
NIA 0.289 0.307 
N/A 0.362 0.333 
NIA 19.55 17.99 

PARTICULATE TOTAL RESULTS (includinq backhalfl 
ar./dscf: 0.1039 0.0946 0.0908 
&./act 
Ibs.lhr.: 
Ibs./10A6 BTU: 
Ibs./Ton of Feed: 
TonslYear: 

SO2 RESULTS. (RM6C) 
ppm. (dry, vW: 
ppm, (wet, vlv): 
Ibs.lhr.: 
lbs.110A6 BTU: 
Ibs./Ton of Feed: 
TonsiYear: 

PARAMETRIC FLUE GAS RESULTS 
Pres.Vel.Del.P(in.w.g.): 
Moisture, (%v/v): 
C02, Inst., (% dry.v/v): 
02, Inst.. ("/is dry.v/v): 
Temperature,Stack, CF): 
Velocity,Flue Gas,(fps): 
Volume Flow, (DSCFM): 
Volume Flow, (ACFM): 

0.0496 0.0441 0.0431 
13.35 15.10 14.30 
0.548 0.481 0.527 
0.53 0.60 0.57 

28.83 32.62 30.88 

39.10 70.56 32.44 
25.67 45.92 21.74 
5.833 13.083 5.933 
0.2393 0.4171 0.2!E9 

0.23 0.52 0.24 
12.60 28.26 12.82 

0.1 188 
34.35 
4.15 

15.68 
216.1 
24.20 
14984 
31428 

0.1893 
34.92 
4.60 

15.49 
225.9 
30.78 
18623 
39979 

56 

0.1767 
32.98 
3.93 

16.16 
234.1 
29.80 
18370 
38709 

AVERAGE 

0.0548 
0.0258 

8.69 
0.298 
0.348 
18.77 

0.0964 
0.0456 
14.25 
0.519 
0.57 

30.78 

47.37 
31.11 
8.283 
9.2919 

0.33 
17.89 

0.1616 
34.08 
4.23 

15.78 
225.4 
28.26 
17326 
36705 

I' 
I 
1 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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CORPORATE DATA 
Company Name: 
Division Name: 
PlanVFac. Name: 
Dept. Name: 
Contact Name: 
Contact's Title: 
Process Ident.mype: 
Fuel Type: 
Fd(dscf gad1 O"6 BTU): 
Stack/Dud Identifier. 
Equiv.Flue Dia,(fl.): 
HE of 0per.Near. 

TEST CONDITIONS 
Test Dale, (mm/dd/yy): 
Test Operator, (LN,FI): 

Tech. Helper #I: 
Run ID Number, (VDRR): 
Time- Start, (24hr.): 

- End, (24hr.): 
Time of Test, (t, min.): 
Max. Rld. Cap..(TPH,Feed): 
Feed Load, (TPH): 
Test Cond., Feed, (%MRC): 

The Emission Measurement Group, Inc. 

Table 3-6 (Pulp - SE) 
TEST RESULTS, by Run 

Pulp Dryer - Southeast Sidney, MT 

Holly Sugar Corporation 
Montana Division 
Sidney, MT 
Environmental 
Mr. Tom Jacobsen 
Environmental Engineer 
Sugar Beet Processing 
#6 Fuel Oil 
9220 
Pulp Dryer - Southeast 
5.250 
4320 

10/21/93 
Lynn, M. 
Floyd, J. 

61 01 
2056 
2136 
20.0 
48.8 
24.0 
49.20 

10/22/93 
Lynn, M. 
Floyd, J. 

6102 
9:34 
13:36 
113.5 
48.8 
25.0 
51.25 

10/22/93 
Lynn, M. 
Floyd. J. 

15:27 
17:46 
120.0 
48.8 
25.0 
51.25 

6103 

10/22/93 
Lynn, M. 
Floyd, J. 

61 04 
19:24 
2150 
120.0 
483 
25.0 
51.25 

AVERAGE 

93.4 
48.8 
24.8 
50.74 

PARTICULATE RESULTS, (RM51 
gr./dscf: 0.1306 0.1281 0.0705 0.1047 0.1085 
gr./acf: 0.0555 0.0582 0.0374 0.0440 0.0488 
Ibs./hr.: 15.99 24.34 12.61 14.33 16.82 
Ibs./l O"6 BTU: 0.535 0.518 0.278 0.393 0.431 
Ibs.mon of Feed: 0.666 0.974 0.504 0.573 0.679 
TonsNear: 34.54 52.58 27.24 30.96 36.33 

57 



TEST CONDITIONS 
Test Date, (mmlddlyy): 

The Emission Measurement Group, Inc. 

Table 3-6 (Pulp - SE ContinuedJ 
TEST RESULTS, by Run 

10121193 1012Z93 1012Z93 
Run ID Number, (VDRR): 6101 6102 6103 

PM-IO RESULTS, (includinq backhalfl 
gr./dscf: 0.0943 0.1494 NIA 
gr.1acf: 0.0401 0.0679 NIA 
Ibs.lhr.: 11.54 28.40 NIA 
Ibs.IlO"6 BTU: 0.386 0.605 NIA 
Ibs./Ton of Feed: 0.481 1.136 NIA 
TonsPlear: 24.92 61.33 NJA 

PARTICULATE TOTAL RESULTS (includinq backhalfl 
gr./dscf: 0.1582 0.2133 0.1089 
gr.1acf: 0.0673 0.0970 0.0577 
Ibs.lhr.: 19.36 40.55 19.48 
lbs./10A6 BTU: 0.647 0.863 0.429 
Ibs./Ton of Feed: 0.81 1.62 0.78 
TonslYear: 41.82 87.58 42.07 

SO2 RESULTS, (RM6C) 
ppm, (dry, vlv): 71.31 72.19 88.02 
ppm, (wet, vlv): 42.00 45.29 63.96 
1bs.h.: 10.138 15.940 18.292 
Ihg./j OAF, RT1-l: 0.3389 0.339; 0.4023" 
Ibs.mon of Feed: 0.42 0.64 0.73 
Tonsmear: 21.90 34.43 39.51 

PARAMETRIC FLUE GAS RESULTS 
Pres.Vel.Del.P(in.w.g.): 
Moisture, (%v/v): 
C02. Inst., (% dry,vlv): 
02, Inst., (%, dty,vlv): 
Temperature,Stack. CF): 
Velocity,Flue Gas,(fps): 
Volume Flow, (DSCFM): 

. Volume Flow, (ACFM): 

0.1312 
41.10 

5.32 
14.17 
222.5 
25.86 
14279 
33584 

0.2825 
31.27 

5.20 
14.10 
219.4 
37.54 
221 77 
48757 

0.1940 
21.34 

5.57 
13.92 
213.4 
30.32 

20872 
39378 

1012Z93 
61 04 

NIA 
N/A 
NIA 
NIA 
NIA 
NJA 

0.1372 
0.0577 

18.79 
0.515 
0.75 

40.59 

82.43 
47.45 

13.115 
0.1595 

0.52 
28.33 

0.1694 
42.44 
6.18 

13.57 
21 1.8 
29.26 
15980 
38003 

AVERAGE 

0.1218 
0.0540 
19.97 
0.495 
0.808 
43.13 

0.1544 
0.0699 
24.54 
0.614 
0.99 

53.01 

78.49 
49.67 

14.371 
0.3502 

0.58 
31.04 

0.1943 
37.04 
5.57 

13.94 
216.8 
30.74 
18327 
39930 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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CORPORATE DATA 
Company Name: 
Division Name: 
PlantlFac. Name: 
Dept. Name: 
Contact Name: 
Contact's Title: 
Process Ident.mype: 
Fuel Type: 
Fd(dscf gasllO"6 BTU): 
StacWDuct Identifier: 
Equiv.Flue Dia,(ft.) 
HE of 0per.Mear: 

TEST CONDITIONS 
Test Date. (mmlddlyy): 
Test Operator, &N,FI): 

Tech. Helper #I :  
Run ID Number, (VDRR): 
Time- Start, (24hr.): 

- End, (24hr.): 
Time of Test, (t, min.): 
Max. Rtd. Cap.,(TPH,Feed): 
Feed Load, (TPH): 
Test Cond., Feed, (%MRC): 

The Emission Measurement Group, Inc. 

Table 3-6 (PulpSK!J 
TEST RESULTS, by Ron 

Pulp Dryer - Southwest Sidney, MT 

Holly Sugar Corporation 
Montana Division 
Sidney, MT 
Environmental 
Mr. Tom Jacobsen 
Environmental Engineer 
Sugar Beet Processing 
#6 Fuel Oil 
9220 
Pulp Dryer - Southwest 
5.250 
4320 

10/21/93 
Lynn, M. 
Floyd, J. 

5101 
21:08 
21:33 
25.0 
48.8 
24.0 

49.20 

10/W93 
Lynn, M. 
Floyd, J. 

51 02 
9:43 

13:35 
110.5 
48.8 
25.0 

51.25 

10/22/93 
Lynn, M. 
Floyd, J. 

5103 
15:24 
17:43 
120.0 
40.8 
25.0 

51.25 

PARTICULATE RESULTS. (RM5) 
gr./dscf: 0.0431 0.0666 0.1409 
gr.1acf: 0.0183 0.0283 0.0609 
1bs.h.: 4.66 9.96 22.30 
lbs./10A6 BTU: 0.175 0.269 0.594 
Ibs./Ton of Feed: 0.194 0.398 0.892 
Tonsh'ear: 10.06 21.51 48.17 

s9 

10/22/93 
Lynn, M. 
Floyd, J. 

5104 
19:27 
21:59 
120.0 
48.8 

' 25.0 
51.25 

0.1179 
0.0552 
20.40 
0.451 
0.816 
44.07 

AVERAGE 

93.9 
40.8 
24.0 

50.74 

0.0921 
0.0407 
14.33 
0.372 
0.575 
30.95 



The Emission Measurement Group, Inc. 

Table 3-6 (PulpSW Continue9 
TEST RESULTS, by Run 

TEST CONDITIONS 
Test Date, (rnmlddlyy): 10/21/93 10122/93 10/22/93 
Run ID Number, (VDRR): 5101 51 02 5103 

PM-10 RESULTS. (includino backhalf) 
ar.ldscf: NIA NIA 0.1154 - 
gr./acf: 
Ibs./hr.: 
Ibs.11 O"6 BTU: 
Ibs.mon of Feed: 
TonsNeac 

N/A N/A 0.0499 
NIA NIA 18.27 
NIA N/A 0.486 
NIA NIA 0.731 
N/A FUA 39.45 

&./act 
Ibs.lhr.: 
Ibs./lO% BTU: 
Ibs./Ton of Feed: 
TonsPlear: 

PARTICULATE TOTAL RESULTS (includinq backhalf) 
gr./dscf: 0.1276 0.0916 0.1709 

0.0540 0.0390 0.0739 
13.77 13.71 27.05 
0.518 0.370 0.720 

0.57 0.55 1.08 

SO2 RESULTS. (RMGC) 
ppm, (dry, Wv): 
ppm, (wet, vlv): 
IbsJhr.: 
IbsJ10A6 E N :  
Ibs.Kon of Feed: 
TonsNear: 

PARAMETRIC FLUE GAS RESULTS 
Pres.Vel.Del.P(in.w.g.): 
Moisture, (%v/v): 
C02. Inst.. (% dry.v/v): 
02, Inst., ("YO, dly,v/v): 
Temperature,Slack, CFj:  
Velocity,Flue Gas,(fps): 
Volume Flow, (DSCFM): 
Volume Flow, (ACFM): 

10/22/93 
5104 

0.1030 
0.0482 
17.83 
0.394 
0.713 
38.51 

0.1585 
0.0742 
27.43 
0.606 

1.10 

AVERAGE 

0.1092 
0.0491 

18.05 
0.440 
0.722 
38.98 

0.1372 
0.0603 
20.49 
0.554 
0.83 

I 
I 
I 
I 
I 
I 
I 
I 
I 

29.74 29.60 58.43 59.25 44.26 

72.50 86.83 84.48 75.17 79.74 
44.16 52.20 51.94 49.84 49.54 
9.089 15.089 15.532 15.110 13.705 

0.3419 0.4069 0.4137 0.3338 0.?74! 
0.38 0.60 0.62 0.60 0.55 

19.63 32.59 33.55 32.64 29.60 

0.1000 
39.08 

5.45 
14.12 
248.7 
22.89 
12591 
29735 

0.1928 
39.88 

5.24 
14.08 
235.9 
31.57 
17453 
40999 

0.2091 
38.51 

5.25 
14.37 
238.4 
32.88 
18466 
42701 

0.2197 
33.70 
6.27 

13.70 
235.4 
33.22 
20189 
43148 

0.1804 
37.80 
5.55 

14.07 
239.6 
30.14 
17175 
39146 

I 
I 
I 
, I  
1 
I 
I 
I 
I 
I - 
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CORPORATE DATA 
Company Name: 
Division Name: 
PlanVFac. Name: 
Dept. Name: 
Contact Name: 
Contact's Title: 
Process IdenLfType: 
Fuel Type: 
Fd(dscf gas/l0^6 BTU): 
StacWDuct Identifier. 
Equiv.Flue Dia,(ft.): 
Hrs of 0per.Near: 

TEST CONDITIONS 
Test Operator (LN.FI): 

Ted Date, (rnmlddlyy): 
Run ID Number, (VDRR): 
Time- Start. (24hr.): 

- End. (24hr.): 
Time of Test, (I. min.): 

Tech. Helper #I: 

PROCESSLOADDATA 
Max. Rtd. Cap., (TPH, Feed): I Feed Load, ffPH): 
Test Cond., Feed, (%MRC): 

SAMPLE VOLUME DATA 
Reference Diluent (C02) %: 
Reference Diluent (02) %: I :  Console ID #: - .  
Gas Meter ID Number: 
Gas Mtr. Cal Factor, (Yo): 

Corrected for Excess Leak.(acf): 
At Meter Conditions, (acf): 

Temperature, @ Gas Meter. ('Fj: 
Delta H Pres.@ Meter, (in.w.g.): 

_ _  Pressure Barometeric..Abs.,(in.Hg.): 
Leak Ck.Result,Post.Excessive,(acf): 

Volume,Gas Samp.@ Std.Cond,(dscf): I 
I I 
I :  
I 

Leak Rate Result, (cfm): 
At Vacuum, (in. Hg.): 

High During Run, (in. Hg.): 

The Emission Measurement Group, Inc. 

Table 3-7 (Pulp - NE) 
SAMPLlNG and ANALYTICAL DATA, by Run 

Pulp Dryer - Northeast Sidney, MT 

Holly Sugar Corporation 
Montana Division 
Sidney, MT 
Environmental 
Mr. Tom Jacobsen 
Environmental Engineer 
Sugar Beet Processing 
#6 Fuel Oil 
9220 
Pulp Dryer - Northeast 
5.250 
4320 

Lynn, M. 
Floyd, J. 
10123/93 

8101 
10:24 
12:38 
100.0 

48.8 
25.0 

51.25 

12.0 
15.0 

cc -2  
6848398 
0.99650 
46.551 
50.476 
50.476 

72.10 
1.09 

27.825 
0.000 
0.000 
24.00 
15.00 

b9 

Lynn, M. 
Floyd, J. 
10/23/93 

8102 
1'332 
18:27 
100.0 

48.8 
25.0 

51.25 

12.0 
15.0 

cc-2  
6848398 
0.99650 
38.077 
41.847 
41.847 

78.80 
0.80 

27.820 
0.000 
0.000 
25.00 
5.80 

Lynn, M. 
Floyd, J. 
10/23/93 

81 03 
20:02 
2 2 2 9  
100.0 

48.8 
25.0 

51.25 

12.0 
15.0 

c c - 2  
6848398 
0.99650 
37.750 
40.498 
40.498 

66.60 
0.86 

27.850 
0.000 
0.000 
25.00 

3.00 



TEST CONDITIONS 
Test Date, (mdddlyy): 
Run ID Number, (VDRR): 

The Emission Measurement Group, Inc. 

Table 3-7 (Pulp - NE Continued) 
SAMPLING and ANALMlCAL DATA, by Run 

STACK MOISTURE DATA 
Press.H20 Vap.@ Saturation,(in.Hg.): 

Temperature @ Silica Gel Imp.. 0: 
Vacuum @ Silica GellPump,(in.Hg.): 
Volume H20 @ Silica Gel,(gm): 

Condensed H20 @ Impinges,(ml.): 
Total Vol. H20 Collected,(ml.): 

Of Gas @ Silica Gel, (in. Hg.): 

FLUE GAS MOL. WT. & FLOWRATE DATA 
Area of Flue, (sq. fl.): 

Pitobe ID #: 
Pitot ID #: 
Pitot Side ID #: 
Pitot Coef.. (Cp): 
Density of Flue Gas, (Iblcf): 
Molecular Weight, wet: 

Pres., Duct, Static. (in. w.g.): 

PARTICULATE SAMPLING DATA 
lsokinetic Sampling Rate, Final.(%): 
“ Pnin!-hy-Pn’!n!, {,A.vs., ?L): 
” Point-by-Point. (High, 56): 
” Point-by-Point, (Low, %): 

Filter A ID #: 
B ID#: 

Nozzle ID #: 
Nozzle Diameter, (in.): 
Orifice Factor, Del. Ha, (in. w.g.): 
Sampling Rate Factor, (K3): 

10123193 10123193 I0123193 
8101 81 02 8103 

0.241 1 0.2586 0.2374 
19.025 23.620 25.850 
39.30 41.10 38.90 
8.800 4.200 2.000 
13.75 9.83 7.97 
605.0 504.0 585.0 

618.75 513.83 592.97 

21 5 5  
0.00 

PM-60 
PM-60 

A 
0.840 

0.0647 
24.984 

104.32 
IO.+..tU 
140.30 
91.20 
7492 
NIA 

PM10-11 
0.32000 

1.904 
4.29 

1 1 4 . 7  

70 

21 6 5  
0.00 

PM-60 
PM-60 

A 
0.840 

0.0647 
24.980 

98.97 
96.95 

112.80 
50.80 
7490 
NIA 

PMIC-I1 
0.32000 

1.904 
4.18 

21 5 5  
0.00 

PM-60 
PM-60 

A 
0.840 
0.0635 
24.533 

101.53 
94.30 

106.40 
69.60 
7497 
NIA 

PM10-I 1 
0.32000 

1.904 
4.06 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
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CORPORATE DATA 
Company Name: 
Division Name: 
PlanVFac. Name: 
Dept. Name: 
Contact Name: 
Contact's Title: 
Process Ident.mype: 
Fuel Type: 
Fd(dscf gad1093 BTU): 
Stack/Duct Identifier: 
Equiv.Flue Dia.(ft.): 
HE of 0per.Near: 

TEST CONDITIONS 
Test Operator (LN,FI): 

Test Date, (mmlddlyy): 
Run ID Number, (VDRR): 
Time- Start. (24hr.): 

- End, (24hr.): 
Time of Test. (t, min.): 

PROCESS LOAD DATA 
Max. Rtd. Cap., (TPH, Feed): 
Feed Load, (TPH): 
Test Cond.. Feed, (%MRC): 

Tech. Helper $1: 

SAMPLE VOLUME DATA 
Reference Diluent (C02) %: 
Reference Diluent (02) %: 
Console ID #: 
Gas Meter ID Number: 
Gas Mtr. Cal Factor, (Yo): 

Corrected for Excess Leak,(acf): 
At Meter Conditions, (acf): 

Temperature, @ Gas Meter, ('F): 
Delta H Pres.@ Meter, (in.w.g.): 

, Pressure Barometeric.,Abs.,(in.Hg.): 
Leak Ck.Result,Post,Excessive.(acf): 

Volume.Gas Sarnp.@ Std.Cond.(dscf): 

Leak Rate Result, (cfm): 
At Vacuum, (in. Hg.): 

High During Run, (in. Hg.): 

The Emission Measurement Group, Inc. 

Table 3-7 (Pulp - NW) 
SAMPLING and ANALYTICAL DATA, by Run 

Pulp Dryer - Northwest Sidney, MT 

Holly Sugar Corporation 
Montana Division 
Sidney, MT 
Environmental 
Mr. Tom Jawbsen 
Environmental Engineer 
Sugar Beet Processing 
#6 Fuel Oil 
9220 
Pulp Dryer - Northwest 
5.250 
4320 

Lynn, M. 
Floyd, J. 
10/23/93 

7101 
10:26 
12:40 
100.0 

48.8 
25.0 

51.25 

12.0 
15.0 
JC-1 

382459 
0.99650 

37.149 
37.149 
72.20 

0.25 

0.000 
0.000 
23.50 
17.00 

34.178 

27.825 

71 

Lynn, M. 
Floyd, J. 

15:ia 
17:20 
100.0 

10123193 
7102 

48.8 
25.0 

51.25 

12.0 
15.0 
JC-1 

0.99650 
47.555 
53.029 
53.029 

0.46 

0.000 
0.000 
23.50 

5.20 

382459 

86.20 

27.820 

Lynn, M. 
Floyd, J. 
10123i93 

71 03 

21 :57 
100.0 

i9: ia  

48.8 
25.0 

51 2 5  

12.0 
15.0 
JC-1 

382459 
0.99650 
46.146 
49.506 
49.506 
66.00 
0.43 

0.000 
0.000 
23.50 

4.00 

27,850 



The Emission Measurement Group, Inc. 

Table 3-7 (Pulp - NW Continued) 
SAMPLING and ANALYTICAL DATA, by Run 

TEST CONDITIONS 
Test Date, (mmlddlyy): 
Run ID Number, (VDRR): 

STACK MOISTURE DATA 
Press.HZ0 Vap.@ Saturation,(in.Hg.): 

Temperature @ Silica Gel Imp., ('0: 
Vacuum @ Silica Gel/Pump,(in.Hg.): 
Volume H20 @ Silica Gel.(gm): 
Condensed H20 @ Impingers,(ml.): 
Total Vol. H20 Collected,(ml.): 

Of Gas @ Silica Gel, (in. Hg.): 

FLUE GAS MOL. WT. B FLOWRATE DATA 
Area of Flue, (sq. f l . ) :  

Pitobe ID #: 
Pitot ID #: 
Pitot Side ID #: 
Pitot Coef., (Cp): 
Density of Flue Gas, (Iblcf): 
Molecular Weight, wet: 

Pres.. Duct, Static, (in. w.g.): 

PARTICULATE SAMPLING DATA 
lsokinetic Sampling Rate, Final,(%): _ _  
.. roinr-by-Point. (Avg., O h ) :  

" Point-by-Point, (High, O h ) :  

" Point-by-Point, (Low, %): 
Filter A ID #: 

B ID#: 
Nozzle ID #: 
Nozzle Diameter, on.): 
Orifice Factor, Del. Ha, (in. w.g.): 
Sampling Rate Factor, (K3): 

10123193 
7101 

0.3586 
18.425 
49.70 
9.400 
15.65 
364.0 

379.65 

21.65 
0.20 
60-1 
60-1 

A 
0.840 

0.0659 
25.425 

88.41 
88.70 

11 8.00 
81 S O  
7493 

NIA 
10-2 

0.32000 
0.940 
2.16 

10123193 
7102 

0.3252 
25.320 

47.10 
2.500 
14.65 
527.0 

541.65 

21.65 
0.20 
60-2 

60-2-PMIO 
A 

0.840 
0.0658 
25.403 

98.97 
98.90 

111.60 
94.10 
7489 
NIA 

PMl0-11 
0.32000 

0.940 
2.29 

10123/93 
7103 

0.2392 
25.350 
39.10 
2.500 
10.01 
472.0 

482.01 

21.65 
0.20 
60-2 

60-2-PM10 
A 

0.840 
0.0662 
25.569 

97.37 
99.20 

114.60 
88.50 
7496 
NIA 

PMIO-11 
0.32000 

0.940 
2.21 

I 
I 
1 
0 
I 
I 
1 
I 
1 
I 
I 
I 

I 
I 
I 
I 
I 
I 

m 
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CORPORATE DATA 
Company Name: 
Division Name: 
PlanVFac. Name: 
Dept. Name: 
Contac! Name: 
Contact's Title: 
Process Ident.Kype: 
Fuel Type: 
Fd(dscf gasJlO"6 BTU): 
StacWDuct Identifier: 
Equiv.Flue Dia.(ft.): 
HE of 0per.Near: 

The Emission Measurement Group, Inc. 

Table 3-7 (Pulp - SE) 
SAMPLING andANALMlCAL DATA, by Run 

Pulp Dryer - Southeast Sidney, MT 

Holly Sugar Corporation 
Montana Division 
Sidney, MT 
Environmental 
Mr. Tom Jacobsen 
Environmental Engineer 
Sugar Beet Processing 
#5 Fuel Oil 
9220 
Pulp Dryer - Southeast 
5.250 
4320 

TEST CONDITIONS 
Test Operator (LN,FI): Lynn, M. 
Tech. Helper #I: Floyd, J. 

Test Date, (mmlddlyy): 10121193 
Run ID Number, (VDRR): 6101 
Time- Start, (24hr.): 2056 

- End. (24hr.): 21:16 
20.0 Time of Test. (1. min.): 

PROCESS LOAD DATA 
Max. Rtd. Cap., (TPH, Feed): 
Feed Load, FPH): 
Test Cond., Feed, (%MRC): 

SAMPLE VOLUME DATA 
Reference Diluent (C02) %: 
Reference Diluent (02) %: 
Console ID #: 
Gas Meter ID Number: 
Gas Mtr. Cal Factor. (Yo): 

Corrected for Excess Leak.(acf): 
At Meter Conditions, (acf): 

Temperature, @ Gas Meter, CF): 
Delta H Pres.@ Meter. (in.w.g.): 
Pressure Barometeric..Abs.,(in.Hg.): 
Leak Ck.Result,Post.Excessive,(acf): 

Volume.Gas Samp.@ Std.Cond.(dscf): 

Leak Rate Result, (cfm): 
At Vacuum, (in. Hg.): 

High During Run. (in. Hg.): 

48.8 
24.0 

49.20 

12.0 
15.0 

cc-2 
6848398 
0.99650 

8.719 
9.165 
9.165 
57.60 

1.10 
27.920 
0.000 
0.000 
14.00 
5.00 

7 3 

Lynn, M. 
Floyd, J. 
1OlW93 

6102 
9:34 

13:36 
11 3.5 

48.8 
25.0 

51.25 

12.0 
15.0 

cc-2  
6848398 
0.99650 
51.819 
54.983 
54.983 
62.70 
1.33 

27.915 
0.000 
0.000 
14.00 
17.80 

Lynn, M. Lynn, M. 
Floyd, J. Floyd, J. 
1 OlW93 10122/93 

6103 6104 
15~27 19:24 
17:46 2150 
120.0 120.0 

48.8 48.8 
25.0 25.0 

51.25 51.25 

12.0 12.0 
15.0 15.0 

cc-2  c c - 2  
6848398 6848398 
0.99650 0.99650 
27.042 46.895 
29.744 50.673 
29.744 50.673 

79.70 69.80 
0.92 0.97 

27.835 27.810 
0.000 0.000 
0.000 0.000 
14.00 23.50 
2.80 5.80 



I 
The Emission Measurement Group, Inc. 

Table 3-7 (Pulp - SE) 
SAMPLING and ANALMICAL DATA, by Run 

STACK MOISTURE DATA 
Press.H20 Vap.@ Saturation.(in.Hg.): 
Of Gas @ Silica Gel, (in. Hg.): 

Temperature @ Silica Gel Imp.. CF): 
Vacuum @ Silica Gel/Pump,(in.Hg.): 
Volume H20 @ Silica Gel,(gm): 

Condensed H20 @ Irnpingen.(ml.): 
Total Vol. H20 Collected,(ml.): 

FLUE GAS MOL. WT. 8 FLOWRATE DATA 
Area of Flue, (sq. ft.): 

Pitobe ID #: 
Pitot ID #: 
Pitot Side ID #: 
Pitot Coef., (Cp): 
Density of Flue Gas, (Ib/cf): 
Molecular Weight, wet: 

PARTICULATE SAMPLING DATA 

Pres., Duct, Static, (in. w.9.): 

lsokinetic Sampling Rate, Final,(%): 
" Point-bypoint, (Avg., %): 
" Point-by-Point. (High, %): 
" Point-bypoint, (Low. %): 

FiiierA iD#: 
€3 ID#: 

Nozzle ID #: 
Nozzle Diameter, (in.): 
Orifice Factor, Del. Ha, (in. w.g.): 
Sampling Rate Factor, (K3): 

I 
I 

41.80 39.50 42.50 41.80 4 
0.2656 0.2430 0.2729 0.2656 
24.020 21.215 26.135 24.110 

3.900 6.700 1.700 3.700 

722.0 
2.18 13.52 6.66 

127.0 640.0 209.3 
129.18 653.52 215.96 733.98 

21.65 21.65 
0.00 0.00 

PM10-60 PM10-60 
PM10-60 PM10-60 

A A 
0.840 0.840 

0.0641 0.0652 
24.739 25.162 

133.75 90.19 
80.40 100.00 

111.20 111.40 
99.90 20.20 
7480 7481 
N/A 7484 

PM10-10 PM10-10 
0.30100 0.30100 
I .904 1.904 
5.02 3.28 

14 

21.65 
0.00 
60-1 
60-1 

A 
0.840 

0.0682 
26.332 

47.30 
103.30 
114.60 
88.10 
7485 
NIA 
10.2 

0.30100 
1.904 
3.30 

21 6 5  1 
0.00 
60-1 
60-1 

A 
0.840 

0.0638 
24.651 

m 
107.13 rl 
94.20 

11 9.00 
87.80 
7488 a NIA 
10.2 

0.30100 
1.904 
3.09 

1 
I 
I 
I 
1 
d 
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CORPORATE DATA 
Company Name: 
Division Name: 
PlanVFac. Name: 
Dept. Name: 
Contact Name: 
Contact's Title: 
Process Ident.frype: 
Fuel Type: 
Fd(dscf gas/10A6 BTU): 
StacUDuct Identifier: 
Equiv.Flue Dia,(ft.): 
HE of 0Der.Near: 

The Emission Measurement Group, Inc. 

Table 3-7 (Pulp - SWJ 
SAMPLING andANALmCAL DATA, by Ron 

Pulp Dryer - Southwest Sidney, MT 

Holly Sugar Corporation 
Montana Division 
Sidney, MT 
Environmental 
Mr. Tom Jacobsen 
Environmental Engineer 
Sugar Beet Processing 
#6 Fuel Oil 
9220 
Pulp Dryer - Southwest 
5.250 
4320 

TEST CONDITIONS 
Test Operator (LN,FI): 

Test Date, (rnm/dd/yy): 
Run ID Number, (VDRR): 
Time- Start, (24hr.): 

- End, (24hr.): 
Time of Ted, (1. min.): 

Tech. Helper #1: 

PROCESSLOADDATA 
Max. Rtd. Cap., (TPH, Feed): 

Test Cond.. Feed. (%MRC1: 
I Feed Load, (TPH): 

CI 
r 
Y 
I 
I 

. .  
SAMPLE VOLUME DATA 
Reference Diluent (C02) %: 
Reference Diluent (02) %: 
Console ID #: 

Gas Meter ID Number: 
Gas Mtr. Cal Factor, (Yo): 

Corrected for Excess Leak.(acf): 
At Meter Conditions, (acf): 

Temperature, @ Gas Meter. ('F): 
Delta H Pres.@ Meter, 0n.w.g.): 
Pressure Barometeric..Abs..(in.Hg.): 
Leak Ck.Result,Post.Excessive,(acf): 

Volume.Gas Samp.@ Std.Cond.(dscf): 

Leak Rate Result. (cfm): 
At Vacuum. (in. Ha.): 

High During Runybn. Hg.): i 
I 

Lynn, M. 
Floyd, J. 
10/21/93 

5101 
21:08 
21:33 

25.0 

48.8 
24.0 

49.20 

12.0 
15.0 
JC-1 

352648 
0.99650 

8.704 
9.021 
9.021 
49.00 
0.18 

27.915 
0.000 
0.000 

5.00 
1.50 

' I  5 

Lynn, M. 
Floyd, J. 
10/21/93 

5102 
9:43 

13:35 
110.5 

48.8 
25.0 

51.25 

12.0 
15.0 
JC-I 

352648 
0.99650 
45.704 
48.808 
48.808 

64.90 
0.35 

27.925 
0.000 
0.000 
14.00 
4.80 

Lynn, M. 
Floyd, J. 
10/21/93 

5103 
15:24 
17:43 
120.0 

48.8 
25.0 

51.25 

12.0 
15.0 
JC-1 

352648 
0.99650 
47.334 
53.503 
53.503 

93.80 
0.36 

27.835 
0.000 
0.000 
23.00 
4.80 

Lynn, M. 
Floyd, J. 
1Ol21193 

5104 
19:27 
21:59 
120.0 

48.8 
25.0 

51.25 

12.0 
15.0 
JC-1 

352648 
0.99650 

54.085 
58.278 
58.278 
67.50 

0.39 
27.810 
0.000 
0.000 
23.50 

8.00 



The Emission Measurement Group, Inc. 

Table 3-7 (Pulp - SW Continue@ 
SAMPLING andANALMlCAL DATA, by Run 

TEST CONDITIONS 
Test Date, (mmlddlyy): 
Run ID Number, (VDRR): 

STACK MOISTURE DATA 
Press.H20 Vap.@ Saturation,(in.Hg.): 

Temperature @ Silica Gel Imp.. 0: 
Vacuum @ Silica Gel/Pump,(in.Hg.): 
Volume H20 @ Silica Gel,(gm): 

Condensed H20 @ Irnpingers,(ml.): 
Total Vol. H 2 0  Collected,(ml.): 

Of Gas @ Silica Gel, (in. Hg.): 

FLUE GAS MOL. WT. 8, FLOWRATE DATA 
Area of Flue, (sq. ft.): 

Pitobe ID #: 
Pitot ID #: 
Pitot Side ID #: 
Pitot Coef.. (Cp): 
Density of Flue Gas, (Ib/cf): 
Molecular Weight, wet: 

PARTICULATE SAMPLING DATA 
1;oltinetic Sampiiiig Rake, Finai,(i/bj: 

Pres., Duct, Static, (in. w.g.): 

" Point-by-Point, (Avg., %): 
" Point-by-Point, (High, Yo): 
' Point-bypoint, (Low, %): 

FilterA ID#: 
B ID#: 

Nozzle ID #: 
Nozzle Diameter, (in,): 
Orifice Factor, Del. Ha, (in. w.g.): 
Sampling Rate Factor, (K3): 

10121193 10121 193 10121193 
5101 5102 5103 'I 1 012 1 I93 

51 04 

0.2143 
26.585 
36.30 
1.330 
1.56 

117.0 
118.56 

21.65 
0.00 
60-1 
60-1 

A 
0.840 

0.0647 
24.980 

139.59 
112.95 
240.00 
105.90 

1479 
NIA 
9.2 

0.28040 
0.940 
1.75 

7 b 

0.2365 0.3015 
25.525 25.835 
38.80 45.10 
2.400 2.000 
9.69 13.41 

634.0 616.0 
643.69 629.41 

21.65 21.65 
0.00 0.00 
60-1 . 60-1 
60-1 60-1 

A A 
0.840 0.840 

0.0644 0.0648 
24.868 25.032 

103.82 93.58 
91.60 94.50 

181 .80 127.20 
42.50 34.10 
7482 7486 
NIA NIA 
10.2 10.2 

0.30100 0.30100 
0.940 0.940 

1.52 1 S O  

0.2576 
23.810 

41 .OO 
4.000 

570.0 
583.53 

21.65 

60-1 
60-1 

0.84::. 'I 
0.0665 

f 
25.672 

97.80 
104.30 
118.60 
94.70 

1 
7487 NIA 3 
10.2 

0.30100 
0.940 

1.62 

1 

1 
1 
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Filename: BEET13,WQl 
Date: 23-Jan-95 

Facility: Holly Sugar Corporation 

Source: #6 fuel oil-fired pulp dryer with dry ScNbber wlskimmer fan and cyclone 
Location: Sidney. Montana 

Test date: October 1423, 1993 

TOTAL EMISSION FACTORS-NORTHEAST AND NORTHWEST STACKS 



Filename: BEET13A.WQl 
Date: 08-Dec-94 

Facility: Holly Sugar Corporation 

Source: #6 fuel oil-fired pulp dryer with dry scrubber w/skimmer fan and cyclone 
Location: Sidney, Montana 

Test date: October 19-23, I993 
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Filename: EEE113B.WQl 
Dale: 01-Feb-95 

Facility: Holly Sugar Corporation 

5ource: Y6 fuel oil-fired pulp dlyer wilh dry scrubber wlskirnrner Ian end cyclone 
Lwation: Sidney. Montana 

1-1 dale: October 19-23. 1993 

D. Emlrsion DaWMsu Flux RafesIErnirslon Feaon 

TOTAL EMISSION FACTORS FOR SOUTHEAST AND SOUTHWEST STACKS 

Finerable PM-10 IkglMg I void I 0.74 I 0.48 I 0.59 
286 



Filename: BEET13C.WQl 
Date: 01-Feb-95 

Facility: Holly Sugar Corporation 

Source: #6 fuel oil-fired pulp dryer with dry scrubber w/skimmer fan and cyclone 
Location: Sidney, Montana 

Test date: October 19-23, 1993 



APPENDIX N 

REPORT EXCERPTS FROM REFERENCE 14 

(Holly Sugar Corporation, June 1991) 



EMI[SSION PERFORMANCE TESTING 

THREE DRYRERS AND ONE COOLER 
OF FOUR BOILERS, - 

Book 1 o f2  

SITE: HOLLY SUGAR CORPORATION 
Santa Maria California 

DATE JUNE 1991 

Prepared For: 

HOLLY SUGAR CORPORATION 
2820 W. Betteravia Road 

Santa Maria, California 93455 

Contact: Ralph Mederna 
(805) 925-8633 

Prepared By: 

THOMAS ROONEY 
(213) 540-4676 

WESTERN ENVIRONMENTAL SERVICES 
1010 South Pacific Coast Highway 
Redondo Beach, California 90277 
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TABLE 2.14 CONTINUOUS MONITORING DATA 

- SITE: HOLLY SUGAR 
UNIT DRYERff1 
DATE: JUNE 13, 1991 

NOx 0(2) CO co(2) S q 2 )  NOx(1) CO(i 
TIME FUNCTION pprn 46 ppm % ppm ppm ppm 

825 
828 

1021 
1119 

1124 

1348 
1428 

1433 

I521 
I627 

l a 2  

718 

System Check 
Zero 
Mid 
High 

Test # i  
Average 58 min 

Zero 
Mid 
Hlgh 

Test #2 
Average 40 min 

Zero 
Mid 
High 

Test #3 
Average 66 min 

Zero 
Mld 
High 

Vacuum Check 
0 0.04- 1 

94.7 5.20 233 
222 15 495 

88 14.00 360 

1 0.03 1 
93.4 5.21 226.8 
220 14.62 496 

70 15.77 126 

-1 0.06 -1 
93 5.12 228 

219.2 14 496.3 

75 15.30 160 

-2 0.04 -2 
93.6 5.09 231.4 
219 14.32 501 

System . - Vacuum Check 

0.36 
4.36 

10 

4.90 

0.39 
4.59 

10.32 

4.50 

0.41 
4.66 

10 

4.80 

0.40 
5.14 

10.10 

0 
19 

51.1 

0 227.36 

0.6 
19.3 
50.9 

0 241.66 

0.5 
20.1 
51.2 

0 238.07 

0.1 
18.9 
50.2 

93( 

43E 

509 

- NOx (1) and CO (1) -values corrected io  3% oxygen. 

2 - 2 9  



TABLE 2.14a HYDROCARBON TEST DATA - 

', 

DATE:.$une 11, 1091,. DATEANALMED June 13,1991 -----_-.---.- 

Standards m Area ppm 
c1 0.8 31863 21.5 
c2 1.277 51659 21.4 
c3 2.32 79668 21.4 
c4 5.08 106031 21.6 
c 5  11.93 122802 20.9 
C6 15.8 6789 21.0 

c1 
c2 
G3 
c4 
c5  
c6 

Test #3 
C1 
c2 
c3 
c4 
c 5  

i 

lTestY1 Area Concentration Test#2 Area Concentration 

. . .  .:I 

26978 18.15 
28395 11.76 
9399 2.52 

0 0.00 
0 0.00 
0 0.00 

Area Concentration 
7949 6.36 

25294 10.4 
12838 3.46 

0 0.00 
0 0.00 

c1 
c2 
c3 
c4 
cs 
c6 

Average 
c1 
c2 
c3 
c4 
c5 

11877 7 . E  
28504 12.22 
3613 0.97 

0 0.00 
0 0.00 
0 0.00 

Concentration 
10.49 
11.49 
2.31 
0.00 
0.00 

103 0 0.00 c8 0.00 

2-30 
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TABLE 2.15 PARTICULATE SAMPLING 
I 
I 
I 

I 
1 
a 
I 
1 
I 
1 

\ 

SlTE: Holly Sugar Dryer #1 
DATE June 13, 1991 

STACK PARAMETERS TEST t TEST2 TEST3 AVERAGE 

Barometric Pressure 'Hg 
Statlc Pressure 'HZ0 
c 0 2  46 
02% 
N2 % 

Stack Diameter ' 
Stack Temperature F 
Stack Pressure "Hg 

ppm 

29.95 
-0.70 
4.90 

14.00 
81.1 
360 

39.5 
242 

29.90 

29.95 
-0.70 
4.50 

15.77 
79.73 

126 
39.5 
218 

29.90 

29.95 
-0.70 
4.80 

15.30 
79.9 
160 

39.5 
21 8 

29.90 

29.95 
-0.70 
4.73 

15.02 
80.24 

215.33 
39.50 

226.33 
29.90 

TEST CONDITIONS TEST 1 TEST2 TEST3 AVERAGE 

Sample Volume Ft3 
Meter F 
Nozzle Dia 
Time Min 
Points 
Pitot Tube Factor cp 
Orfice Press 'HZ0 
Condensate mls 
Velocity Pressure 'HZ0 
Meter Calibration 

40.899 
72 

0.245 
60 
24 

0.84 
1.74 
483 

1.016 
1.02 

40.595 
81 

0.245 
60 
24 

0.84 
1.69 
388 

0.938 
1.02 

38.904 
74 

0.245 
60 
24 

0.84 
1.57 
368 

0.88 
1.02 

40.13 
75.67 

0.25 
60.00 
24.00 

0.84 
1.67 

413.00 
0.84 
1.02 

TEST CALCULATIONS TEST 1 TEST2 TEST3 AVERAGE 

Water Vapor SDCF 22.411 18.003 17.075 19.16 

Moisture 46 35.35 31.04 30.54 32.31 
Molecular Weight Dry 29.34 29.35 29.38 29.36 
Molecular Weight Wet 25.33 25.83 25.90 25.69 
Gas Velocity FUSec 69.65 65.22 63.03 65.97 
Flow Rate ACFM 36662 33289 32182 33681 
Flow Rate DSCFM 17019 17574 17131 17242 
Isokinetics % 102.8 97.2 86.8 88.82 

Gas Sampled SDCF 40.992 40.006 38.830 39.94 

2-31 
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TABLE 2.15a PARTICULATE ANALYSIS 

SITE: Holly Sugar Dryer #I 
DATE: June 13, 1991 - 

I 

1 

r: 

\ 

I 
FRONT HALF 
Probe mg 
Filter mg 
Blanks mg 
Subtotal mg 

BACK HALF 
Impingere lnorg rng 
lrnpingers Org rng 
Blank mg 
Subtotal rng 
Total Weight Gain rng 

343.3 
72.4 
0.5 

415.2 

137.8 
94.1 
0.5 

231.5 
646.7 

541.8 258.0 
47.2 54.7 58.10 

0.5 0.5 0.50 
588.5 312.2 438.63 1 
66.8 32.1 76.60 6 

1.3 0.0 31.80 
0.5 0.5 0.50 

57.6 31.6 106.90 I 
646.1 343.8 545.53 

I EMISSION OATA TEST 1 TEST2 TEST3 AVERAGE 

FRONT HALF 
QrslSDCF 
LbslHr 

0.1563 0.2270 0.1241 0.1691 
22.782 W?!? ?Z.203 25.051 

I 
I BACK HALF 

QrsISDCF 
LbslHr 

0.0871 0.0222 0.0126 0.0406 

i’ 0.2434 0.2492 0.1366 0.2097 
35.484 37.511 20.046 31.014 

QrslSDCF 
LbslHrs 

‘8 
I 
I 
I 
I 2 - 3 2  



TABLE 2.16 0 2  TRAVERSE 

SE PORT 
1 
2 
3 
4 
5 
6 

SW PORT 
1 
2 
3 
4 
5 
6 

hVERAGE 

I 
1 
I 
I 
1 
I 
1 

\ 

SITE Holly Sugar 
UNIT: Dryer # I  
DATE June 13, 1991 

1522 70.0 15.25 
1527 70.0 15.00 
1532 70.0 15.75 
1538 72.5 15.25 
1545 73.0 15.75 
1663 72.5 15.60 

1656 72.6 14.76 
1601 75.0 15.25 
1606 70.0 14.80 
161 1 72.5 15.00 
1617 71.0 15.25 
1625 69.5 15.50 

71.5 15.3 

160 
180 
150 
150 
120 
140 

160 
150 
200 
180 
160 
150 

157.5 

4.50 
5.10 
4.65 
4.80 
4.50 
4.70 

6.30 
4.50 
5.10 
5.00 
4.95 
4.65 

4.8 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0.0 

2 - 3 3  



TABLE 2.17 CONTINUOUS MONITORING DATA 

SITE: HOLLY SUGAR 
UNIT: DRYER #2 
DATE: JUNE 12.1991 

820 
825 

1019 
1120 

1122 

12i4 
1312 

1315 

I604 
I650 

I655 

I716 

System Check 
Zero 
Mid 
High 

Test #1 
Average 61 min 

Zero 
Mid 
High 

Test #2 
Average 58 min 

Zero 
Mid 
High 

Test #3 
Average 46 min 

Zero 
M Id 
High 

Vacuum Check 
0 

94.4 
198 

50 

1 
93.8 
194 

46 

1 
96 

219.9 

51 

2 
94.4 
219 

0.06 
5.14 

14 

16.03 

0.05 
5.06 

14.16 

16.81 

0.06 
5.07 

14 

15.70 

0.06 
5.14 

14.36 

System Vacuum Check 

1 
229 
948 

200 

-1 
,223.7 

947 

205 

-2 
225 

510.3 

200 

-1 
223.7 

500 

0.40 
5.21 

10 

4.20 

0.38 
4.68 

10.32 

2.31 

. 0.39 
4.54 

11 

4.63 

0.40 
4.41 
9.65 

-0.1 
19.2 
50.9 

0 

0.1 
20.3 
51.4 

0 

0.1 
19.5 
52.7 

0 

0.1 
19.2 
51.2 

182.53 

197.42 

175.77 

730 

889 

696 

,an Gases 
220.7,94.3,197.6 

230.7,500,946 
14.51.6.11 
10.34.4.40 

W). ppm 51.7.19.54 
* NOx (1) and CO (1) - value6 corrected lo 3% oxygen. 
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TABLE 2.1 7a HYDROCARBON TEST DATA 

Test# l  Area Concentration Test#2 Area Concentration 
c 1  12107 30.36 c1 31378 9.73 
c2 6096 3.95 c2 12913 8.37 
c 3  16566 6.13 c3 21096 7.81 
c4 a802 2.79 c4 15591 4.95 
c 5  0 0.00 c 5  0 0.00 
C6 0 0.00 c6 0 0.00 

Test#3 Area Concentration Average Concentration 
c 1  25a 1 6.47 c 1  16.62 
c 2  9476 6.14 c 2  6.15 

c4 w a a  4.54 c4 4.09 
c 5  0 0.00 c 5  0.00 
C6 0 0.00 c6 0.00 

c 3  27316 10.12 c3 8.02 

SITE: Dryer #2 
DATE: June 12,1991 DATE ANALYZED. June 13,1991 

Standards AT Area ppm 
c 1  0.695 a573 21.5 
c 2  1.11 a o i a  21.4 
c 3  2.04 577133 21.4 
c4 4.45 68045 21.6 
c 5  10.47 80451 20.9 
C6 14.97 6578 21.0 ' 

2-35 



TABLE 2.18 PARTICULATE SAMPLING 

SITE: Holly Sugar Dryer #2 
DATE: June 12, 1991 

STILCK PAJUMETERS TEST 1 TEST2 TEST3 AVERAGE 

Barometrlc Pressure 'Hg 
Statlc Pressure 'H20 
e02 46 
0 2  % 
N2 % 

Stack Diameter ' 
Stack Temperature F 
Stack Pressure 'Hg 

PPm 

29.95 
-0.65 
4.20 

16.03 
79.77 

200 
39.5 
246 

29.90 

29.95 
-0.65 
2.31 

16.81 
80.88 

205 
39.5 
246 

29.90 

29.95 
-0.65 
4.63 

15.79 
79.58 

200 
39.5 
245 

29.90 

29.95 
-0.65 
3.71 

16.21 
80.08 

201.67 
39.50 

245.33 
29.90 

TEST CONDITIONS TEST1 TEST2 TEST3 AVERAGE 

Sample Volume Ft3 
Meter F 
Nozzle Dia 
Time Min 
Points 
Pitot Tube Factor cp 
Orfice Press "20 
Condensate mls 
Velocity Pressure "20 
Meter Calibration 

36.765 
7 1  

0.245 
60 
24 

0.84 
1.42 
312 

0.773 
1.02 

36.051 
73 

0.245 
60 
24 

0.84 
1.36 
288 

0.806 
1.02 

36.476 
74 

0.245 
60 
24 

0.84 
1.44 
289 

0.826 
1.02 

36.43 
72.67 

0.25 
60.00 
24.00 
0.84 
1.41 

296.33 
0.80 
1.02 

TEST CALCULATIONS TEST 1 TEST2 TEST3 AVEFWGE 

Water Vapor SDCF 14.864 13.720 13.768 14.12 

Moisture % 28.72 27.58 27.45 27.91 
Molecular Welghr Dry 29.31 29.04 29.37 29.24 

Gas Veloclty Ft/Sec 60.05 61.44 , 61.81 61.10 
Flow Rate ACFM , 30661 31371 31662 31198 
Flow Rate DSCFM 161 10 16724 16880 16571 

Gas Sampled SDCF 36.889 36.032 36.395 36.4.4 

Molecular Welght Wet 26.06 26.00 26.25 26.10 

Isokinetics % 97.8 02.0 92.0 93.93 
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TABLE 2.18a PARTICULATE ANALYSIS 

SITE: Holly Sugar Dryer #2 
DATE: June 12, 1991 

FRONT HALF 
Probe rng 
Filter rng 
Blanks rng 
Subtotal rng 

BACK HALF 
lrnpingers lnorg rng 
lrnpingsrs Org rng 
Blank rng 
Subtotal rng 
Total Weight Gain rng 

162.6 193.1 153.8 169.83 
55.3 43.4 9.9 36.20 
0.5 0.5 0.5 0.50 

217.4 236.0 163.2 205.53 

91.2 65.1 27.4 61.23 
2.0 1 .o 1.6 1.53 
0.5 0.5 0.5 0.50 

92.7 65.6 28.5 62.27 
310.1 301.6 191.7 267.80 

EMISSION DATA TEST1 TEST2 TEST3 AVERAQE 

FRONT HALF 
GrslSDCF 
LbslHr 

BACK HALF 
Gr6ISDCF 
LbslHr 

0.0909 0.1011 0.0692 0.0871 
12.548 14.476 10.003 12.342 

0.0388 0.0281 0.0121 0.0263 
5.350 4.024 1.747 3.707 

TOTAL EMISSIONS TEST 1 TEST2 TEST 3 AVEWGE 

GrslSDCF 
LbslHrs 

0.1297 0.1292 0.0813 0.1134 
17.898 18.500 11.750 16.050 
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TABLE 2.19 0 2  TRAVERSE 

SITE: Holly Sugar 
UNIT Dryer#2 
DATE: June 12,1991 

SW PORT 
1 
2 
3 
4 
5 
6 

SE PORT 
1 
2 
3 
4 
5 
6 

VERAQE 

1020 60.0 15.00 
1023 50.5 14.00 
1025 50.7 14.20 
1027 50.7 14.m 
1030 60.0 14.10 
1033 50.5 14.60 

1036 45.0 15.00 
1045 50.0 15.00 
1054 34.0 15.25 
1103 50.0 15.10 
1110 47.0 15.50 
1119 35.0 15.75 

48.6 14.8 

190 
290 
270 
270 
280 
260 

250 
140 
200 
120 
200 
250 

226.7 

4.35 
4.50 
4.00 
4.65 
4.95 
4.80 

4.00 
4.00 
3.80 
3.80 
3.00 
3.20 

4.2 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0.0 
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TABLE 2.20 CONTINUOUS MONITORING DATA 

SITE: HOLLY SUGAR 
UNIT: DRYER #3 
DATE JUNE 11,1991 

750 System Check 
755 Zero 

Mid 
High 

1052 Test#l  
1158 Average 66 min 

1202 Zero 
Mid 
Hlg h 

1308, Test#2 
1404 Average 56 min 

1406 Zero 
Mid 
High 

1544 Test#3 
1655 Average 71 min 

1657 Zero 

High 
Mld 

1725 System 

Vacuum Check 
0.00 

96.20 
197 

61 

-3 
95.8 
197 

61 

-3 
96 

199.9 

69 

-2 
92.3 
197 

0.06 
5.1 1 

14.37 

13.90 

0.09 
5.07 

14.21 

13.90 

0.04 
5.11 

14 

13.97 

0.09 
5.05 

14.17 

Vacuum Check 

0 
227 
940 

230 

-2 
224.6 

947 

230 

0 
229 

947.1 

250 

-1 
227.6 

947 

0.52 
4.68 

11 

4.10 

0.42 
4.08 

10.80 

4.10 

0.42 
4.92 

11 

6.10 

0.45 
5.5 

10.15 

0.4 
20.6 
51.4 

0 

0 
52.4 
98.5 

0 

-0.4 
51.2 
93.7 

0 

-0.2 
51.4 

96 

155.62 58f 

155.62 586 

177.50 643 

pan Gases 
04.3,197.6 
230.7,w 
7461.5.1 1 

O(Zx % 10.34,4.40 

W), ppm 51.7,99 
NOx (1) and CO (1) - values corrected to 3% oxygen. 
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TABLE 2.20a HYDROCARBON TEST DATA 

Test#1 Area Concentration Tesl#2 Area Concentration 
c1 4618 11.58 c 1  7599 19.06 
c2 21866 14.17 c2 22772 14.76 
c3 13135 4.86 c3 11 236 4.16 
c4 28332 8.99 c4 13400 4.25 
c5 0 0.00 c 5  0 0.00 

\c6 0 0.00 c6 0 0.00 

Coiicuittiation Avl3agtJ Conceniraiion I-_. JIm 
t o ~ i n c )  Aiea 
c 1  6474 16.24 c 1  16.62 
c2 22739 14.74 c 2  14.56 
c3 16886 6.25 c3 6.09 
c4 15257 4.84 c4 6.03 
c5 0 0.00 c 5  0.00 
C6 0 0.00 C6 0.00 

SITE: Dryer #3 
DATE June 11. 1991 DATEANALYZED: June 13,1991 

Standards RT Area PPm 
c 1  0.695 8573 21.5 
c2 1.11 33018 21.4 
c3 2.04 57788 21.4 
c4 4.45 68045 21.6 
c 5  10.47 80451 20.9 
C6 14.97 6578 21 .o 

2 - 4 0  
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TABLE 2.21 PARTICULATE SAMPLING 

SITE: Holly Sugar Dryer #3 
DATE: June 11,1991 

Barometric Pressure 'Hg 
Static Pressure "H20 
c02 % 
0 2  % 
N2 % 
CO ppm 
Stack Diameter ' 
Stack Temperature F 
Stack Pressure 'Hg 

28.90 
-0.07 
4.10 

13.90 
82 

230 
39.5 
225 

28.89 

28.90 
-0.07 
4.10 

13.90 
82 
230 
39.5 
216 

28.89 

28.90 28.90 
-0.07 -0.07 
6.10 4.77 

13.97 13.92 
79.93 81.31 

250 236.67 
39.5 39.50 
212 217.67 

28.89 28.89 

TEST CONDITIONS TEST1 TEST2 TESf3  AVERAGE 

Sample Volume F D  
Meter F 
Nozzle Dia 
Time Min 
Points 
Pitot Tube Factor cp 
Orfice Press "20 
Condensate mls 
Velocity Pressure "20 
Meter Calibration 

26.700 
85 

0.2 
60 
24 

0.84 
0.66 
193 

0.696 
1.02 

32.951 
91 

0.245 
60 
24 

0.84 
1.08 
223 

0.607 
1.02 

33.485 
83 

0.245 
60 
24 

0.84 
1.17 
316 

0.644 
1.02 

31.05 
86.33 
0.23 

60.00 
24.00 
0.84 
0.97 

244.00 
0.66 
1.02 

TEST CALCULATIONS ' TEST1 TEST2 TEST3 AVEWGE 

Water Vapor SDCF 
Gas Sampled SDCF 
Moisture % 
Molecular Weight Dry 
Molecular Weight Wet 
Gas Velocity FUSec 
Flow Rate ACFM 
Flow Rate DSCFM 
Isokinetics % 

8.955 
25.142 
28.26 
29.21 
26.27 
52.62 
26869 
14525 
110.9 

10.347 
30.722 
25.19 
29.21 
26.39 
48.15 
24583 
13661 

96.0 

14.662 
31.688 
31.83 
29.53 
25.89 
50.20 
26634 
13096 
103.3 

11.32 
29.18 
27.70 
29.32 
26.18 
50.32 
25695 
13761 

103.40 

2 - 4 1  
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TABLE 2.21a PARTICULATE ANALYSIS 

SITE: Holly Sugar Dryer #3 
DATE June 11, 1991 

ANALYTICAL DATA TEST1 TEST2 TEST3 AVERAGE 

FRONT HALF 
Probe rng 
Filter rng 
Blank6 rng 
Subtotal rng 

BACK HALF 
lrnpingers lnorg rng 
Irnpingers Org mg 
Blank rng 
Subtotal rng 
Total Weight Gain rng 

292.9 
22.5 
0.5 

314.9 

12.0 
2.0 
0.6 

13.5 
328.4 

286.0 
41.4 
0.5 

326.9 

11.8 
1.9 
0.5 

13.2 
340.1 

258.9 279.27 
68.0 43.97 
0.5 0.50 

326.4 322.73 

* 

17.7 13.83 
1.3 1.73 
0.5 0.50 

18.5 15.07 
344.9 337.80 

EMISSION DATA TEST 1 TEST2 TEST3 AVERAGE 

FRONT HALF 
GrslSDCF 
LbslHr 

BACK HALF 
GrslSDCF 
LbslHr 

0.1933 0.1a2 0.1589 0.1721 
24.043 19.211 17.828 20.360 

0.0083 0.0066 0.0090 0.0080 
1.031 0.i76 1.010 0.939 

TOTAL. EMISSDNS TEST1 TEST2 TEST3 AVERAGE 

GrSlSDCF 
LbslHrs 

0.2015 0.1708 0.1879 0.1801 
25.073 19.986 18.838 21.299 
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TABLE 2.22 0 2  TRAVERSE 

sw PORT 
1 
2 
3 
4 
5 
6 

NE POAT 
1 
2 
3 
4 
5 
6 

4VERAQE 

1 
I 
I. 

'I 

I 
I 
I 
1. 

1 

SITE: Holly Sugar 
UNIT: Dryer#3 
DATE: June 11, 1991 

1053 94.0 14.30 190 4.65 
1059 89.0 14.30 180 4.45 
1105 84.0 14.30 185 4.35 
1111 70.0 14.30 170 3.70 
1117 64.0 14.90 1 20 3.30 
1123 64.0 14.95 120 3.20 

1127 62.5 15.20 120 3.00 
1132 62.5 15.25 98 3.00 
1137 62.5 15.50 95 2.90 
1142 63.0 15.75 90 2.80 
1149 63.0 15.90 70 2.80 
1157 63.0 16.00 60 2.70 

70.1 15.1 124.8 3.4 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0.0 
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TABLE 2.23 PARTICULATE SAMPLING 

SITE: Holly Suger Cooler Stack 
DATE: June 10, 1991 

- 
STACK PARAMETERS TEST1 TEST2 TEST3 AVERAGE 

Barometric Pressure 'Hg 
Statlc Pressure "20 
c02 % 
0 2  % 
N2 46 
co PPm 
Stack Diameter * 
Stack Temperature F 
Stack Pressure 'Hg 

29.80 29.80 29.80 29.80 
-0.50 -0.50 -0.50 4.50 
0.00 0.00 0.00 0.00 

20.90 20.90 20.90 20.90 
79.1 79.1 79.1 79.10 

0 0 0 0.00 
61.5 61.5 61.5 61.50 

70 70 70 70.00 
29.76 29.76 29.76 29.76 

TEST CONDITIONS TEST 1 TEST2 TEST 3 AVEWGE 

Sample Volume Ft3 
Meter F 
Nozzle Dia . 
Time Min 
Points 
Pitot Tube Factor cp 
Orfice Preee "20 
Condensate mls 
Velocity Pressure ' H X )  
Meter Calibration 

36.88 
78 

0.5 
60 
24 

0.84 
1.34 
20 

0.633 
1.02 

35.279 
81 

0.5 
60 
24 

0.84 
1.21 

1s 
0.478 

1.02 

35.149 35.77 
74 77.67 

0.5 0.50 
60 60.00 
24 24.00 

0.84 0.84 
1.22 1.26 

!e ?0.00 
0.49 0.50 
1.02 1.02 

TEST CALCULATIONS TESTY TEST2 TEST3 AVEWGE 

Water Vapor S W F  0.928 0.882 0.835 0.88 
Gas Sampled SDCF 36.313 34.533 34.857 35.23 
Moisture % 2.49 2.49 2.34 2.44 
Molecular Weight Dry 28.84 28.84 28.84 28.84 
Molecular Welght Wet 28.57 28.57 28.58 28.57 
Gas Velocity FtlSec 41.39 39.20 39.68 40.09 
Flow Rate ACFM 61234 48618 49110 48621 
Flow Rate DSCFM 48758 46175 46809 47248 
Isokinetics % 18.6 18.6 10.6 18.53 
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TABLE 2.23a PARTICULATE ANALYSIS 

SITE: Holly Suger Cooler Stack 
DATE: June 10. 1991 

ANALYTICAL DATA TEST1 TEST2 TEST3 AVERAGE 

FRONT HALF 
Probe rng 
Filter rng 
Blanks rng 
Subtotal mg 

BACK HALF 
Impingere lnorg rng 
lrnpingers Org mg 
Blank mg 
Subtotal mg 
Total Weight Gain mg 

261.3 72.6 65.9 133.27 
3.1 8.2 7.7 6.33 
0.5 0.5 0.5 0.50 

263.9 80.3 73.1 139.10 

2.6 1.5 1.2 1.77 
0.0 0.0 0.5 0.17 
0.5 0.6 0.5 0.50 
2.1 1 .o 1.2 1.43 

266.0 81.3 74.3 140.53 

EMISSION OATA TEST1 TEST2 TEST3 AVERAGE 

FRONT HALF 
GrslSDCF 
LbslHr 

BACK HALF 
GrsISDCF 
LbslHr 

0.1121 0.0359 0.0324 0.0601 
46.830 14.190 12.973 24.665 

0.0009 0.0004 0.0005 0.0006 
0.373 0.177 0.213 0.254 

TOTAL EMISSIONS TEST1 TEST2 TEST3 AVERAGE 

QrslSDCF 
LbslHrs 

0.1130 0.0383 0.0329 0.0807 
47.203 14.367 13.186 24.919 
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BETERAVIA BYPRODUCTS 
24 HOUR SHIFT REPORT - 

r ~. 

OIL TEMPERATURE 

DRY BULK MOISTURE 

ALUMINUM SULFATE 
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Filename: BEETt4.WQt 
Date: 1 6 - k - 9 4  

Facility: Holly Sugar Corporation 

Source: Fuel oil-fired pulp dryer wiul two cyclones In series 
and an dr recycling (recirculation) system 

Location: Santa Marla. California 

Test date: June 1991 

I. Emlssion DaWMass Flux RatedErnissIon Factors 

I 

I 

"FLOW RATES DSAGREE WITH RATES SHOWN IN REPORT. 
*"THC CONCENTRATIONS DISAGREE WITH CONC. SHOWN IN REPOAT 
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Filename: BEET14A.WOl 
Date: 26Jan-95 

Facility: Holly Sugar Corporation 

Souroe: Fuel oil-fired pulp dryer with two cyclones In series 
and an air r q c l l n g  (recirculation) system 

Location: Santa Meria. California 

Test date: June 1991 

D. Emission DaWMass Flux Rates/Emission Facion 

co ppmdv 200 205 200 
NOX p m d v  50 46 51 
THC ppmdv 67.61 69.7 67.27 
Methane ppmdv 30.36 9.73 6.47 

"FLOW RATES DISAGREE W N  RATES SHOWN IN REPORT. 
***THC CONCENTRATIONS DISAGREE WITH CONC. SHOWN IN REPORT 



Filename: BEET14B.WCIl 
Date: 26Jan-95 

Facility: Holly Sugar Corporation 

Source: Fuel oikfired pulp dryer with two cyclones in series 
and an air recycling (recirculation) system 

Location: Santa Maria. California 

Testdate: June11. 1991 

1. Emission DataJMass Flux RatesIEmlssion Factors 

"FLOW RATES DISAGREE WITH RATES SHOWN IN REPORT. 
***THC CONCENTRATIONS DISAGREE WITH CONC. SHOWN IN REPORT 
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Filename: BEETI 4c.WQI 
Date: 26Jan-95 

Facility: Holly Sugar Corporation 

Source: Cooler--test void due to isokinetics 
Location: Santa Maria, California 

Test date: June 10, 1991 

). Emission Data/Mass Flux Rates/Emission Factors 

**FLOW RATES DISAGREE WITH RATES SHOWN IN REPORT. 
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(Great Lakes Sugar Company, December 8, 1992) 
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‘ 2 f i I i B .  Environrnentd services, inc. 

G r e a t  Lakes Sugar  C o .  
A t t n :  M r .  Joe F lynn  
3rd Floor P l a z a  N o r t h  
P .O.  Box 1348 
Saginaw, M I  48605 

REPORT TO GREAT LAKES SUGAR CO. 

ON 

STACK PARTICULATE SAMPLES 
COLLECTED ON THE PULP DRIER AT 

FREMONT, OH 

SUBMITTED BY 

A F F I L I A T E D  ENVIRONMENTAL S E R V I C E S ,  I N C .  
3 6 0 6  VENICE RD. 

SANDUSKY,  OH 44870 

DATE O F  TESTING:  

DATE OF REPORT: 

Joe Gillingharn 
F I E L D  T E S T  SUPERVISOR 

12-2-92 

12-8-92 

Don Dauch 
MANAGER, A I R  SAMPLING D I V I S I O N  

t.. : 
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I . _  AFFILIATED ENVIRONMENTAL SERVICES, INC. 

3606 VENICE RD. 
SANDUSKY, OHIO 44870 

PLANT NAME: Great Lakes Sugar Pulp Dryer 

DATE OF TEST: 12-2-92 

STACK SAMPLING PARAMETERS 

.TEST RUN NUMBER 1 

MINUTES OF TEST 
VOLUME OF GAS COLLECTED cubic feet 
METER CALIBRATION FACTOR Y 
BAROMETRIC PRESSURE 
PRESSURE DIFFERENTIAL ACROSS ORIFICE DELTA H 

STACK STATIC PRESSURE (HG) 
STACK TEMPERATURE (+460) 
AVERAGE SPUARE ROOT OF VELOCITY HEAD 

WEIGHT OF SILICA COLLECTED gma 
AREA OF SAMPLING NOZZLE square feet 
PITOT TUBE COEFFICIENT 
AREA OF STACK square feet 
CARBON DIOXIDE (DRY FRACTION) 
CARBON MONOXIDE (DRY FRACTION) 
OXYGEN (DRY FRACTION) 
NITROGEN (DRY FRACTION) 

METER TEMPERATURE (+468) 

i .  VOLUME OF IMPINGER WATER COLLECTED m l  

STACK PARTICULATE DATA 

GAS VOLUME STANDARD CONDITIONS DSCF 
VOLUME OF WATER VAPOR cubic feet 
PERCENT MOISTURE IN STACK GAS 
DRY GAS MOLECULAR WEIGHT 
STACK GAS MOLECULAR WEIGHT 
VELOCITY OF STACK GAS feet per second 
FLOW RATE OF STACK GAS DSCFH 
FLOW RATE OF STACK GAS DSCFM . -~ 
ISOKINICITY X 
WEIGHT GAIN OF IMPINGERS mg 
WEIGHT GAIN OF FILTER mg 
WEIGHT GAIN OF PROBE WASH mg 
PARTICULATES COLLECTED POUNDS/HOUR 
PARTICULATdS COLLECTED GRAINS/DSCF 
PARTICULATES COLLECTED POUNDS/DSCF 

( /. 
>' 

p-13  

60 
44.646 
.93 
30.12 
1.48 
559 
.0029 
727 
.e55 
455 
10 
.0003436 
.84 
28.27 
5.5 
0 
15.5 
79 

39.607 
21.902 
35.6 
29.5 
25.406 
59.836 
2867553 
47793 
113.7 
0 
71.1 
58.8 
20.71 
.0504 
7.2234E-06 
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AFFILIATED ENVIRONMENTAL SERVICES, INC. 
3606 VENICE RD. 

SANDUSKY, OHIO 44870 

PLANT NAME: Great Lakes Sugar 

DATE OF TEST: 12-2-92 

STACK SAMPLING PARAMETERS 

TEST RUN NUMBER 2 

MINUTES OF TEST 
VOLUME OF GAS COLLECTED cubic'feet 
METER CALIBRATION FACTOR Y 
BAROMETRIC PRESSURE 
PRESSURE DIFFERENTIAL ACROSS ORIFICE DELTA H 
METER TEMPERATURE (+460) 
STACK STATIC PRESSURE (HG) 
STACK TEMPERATURE (*460) 
AVERAGE SQUARE ROOT OF VELOCITY HEAD 
VOLUME OF IMPINGER WATER COLLECTED m l  
WEIGHT OF SILICA COLLECTED gms 
AREA OF SAHPLING NOZZLE square feet 
PITOT TUBE COEFFICIENT 
AREA OF STACK aquare feet 
CARBON DIOXIDE (DRY FRACTION) 
CARBON HONOXIDE (DRY FRACTION) 
OXYGEN (DRY FRACTION) 
NITROGEN (DRY FRACTION) 

STACK PARTICULATE ~ A T A  

GAS VOLUME STANDARD CONDITIONS DSCF 
VOLUME OF WATER VAPOR cubic feet 
PERCENT MOISTURE IN STACK GAS 
DRY GAS HOLECULAR WEIGHT 
STACK GAS MOLECULAR WEIGHT 
VELOCITY OF STACK GAS feet per second 
FLOW RATE OF STACK GAS DSCFH 
FLOW RATE OF STACK GAS DSCFM 
ISOKINICITY X 
WEIGHT GAIN OF IMPINGERS mg 
WEIGHT GAIN OF FILTER mg 
WEIGHT GAIN OF PROBE WASH mg 
PARTICULATES COLLECTED POUNDS/HOUR 
PARTICULATES COLLECTED GRAINS/DSCF 
PARTICULATES COLLECTED POUNDSIDSCF 

p-14 

60 
43.251 
.93 
30.12 
1.41 
563 
.0029 
733 
,864 
430 
10 
.000340¶ 
.84 
28.27 
5.5 
0 
15.5 
79 

38.09 
20.724 
35.2 
29.5 
25.452 
60.66 
2901155 
48353 
109 
0 
98.1 
65.6 
27.47 
.0661 
9.4678E-06 



AFFILIATED ENVIRONMENTAL SERVICES, INC. 
3606 VENICE RD. 

SANDUSKY, OHIO 44870 

PLANT NAME: Great Lakes Sugar 

DATE OF TEST: 12-2-92 

STACK SAMPLING PARAMETERS 

TEST RUN NUMBER 3 

4. I '.. 

MINUTES OF TEST 
VOLUME OF GAS COLLECTED cubic feet 
METER CALIBRATION FACTOR Y 
BAROMETRIC PRESSURE 
PRESSURE DIFFERENTIAL ACROSS ORIFICE DELTA H 
METER TEMPERATURE (+460) 
STACK STATIC PRESSURE (HG) 
STACK TEMPERATURE (+460) 
AVERAGE SQUARE ROOT OF VELOCITY HEAD 
VOLUME OF IMPINGER WATER COLLECTED m l  
WEIGHT OF SILICA COLLECTED gms 
AREA OF SAMPLING NOZZLE square feet 
PITOT TUBE COEFFICIENT 
AREA GF STACK square feet 
CARBON DIOXIDE (DRY FRACTION) 
CARBON MONOXIDE (DRY FRACTION) 
OXYGEN (DRY FRACTION) 
NITROGEN (DRY FRACTION) 

STACK PARTICULATE DATA 

GAS VOLUME STANDARD CONDITIONS DSCF 
VOLUME OF WATER VAPOR cubic feet 
PERCENT MOISTURE IN STACK GAS 
DRY GAS MOLECULAR WEIGHT 
STACK GAS MOLECULAR WEIGHT 
VELOCITY OF STACK GAS feet per second 
FLOW RATE OF STACK GAS DSCFH 
FLOW RATE OF STACK GAS DSCFM 
ISOKINICITY % 
WEIGHT GAIN OF IMPINGERS mg 
WEIGHT GAIN OF FILTER mg 
WEIGHT GAIN OF PROBE WASH mg 
PARTICULATES COLLECTED POUNDS/HOUR 
PARTICULATES COLLECTED GRAINSIDSCF 
PARTICULATES COLLECTED PQUNDS/DSCF 

60 
39.961 
.93 
30.12 
1.12 
565 
.0029 
74 1 
.856 
412 
13 
.0003409 
.84 
28.27 
6.5 
0 
13.5 
80 

35.044 
20.018 
36.4 
29.58 
25.365 
60.529 
2810605 
46843 
103.4 
0 
72.5 
51.9 
21.97 
.0546 
7.8179E-06 

I 
I 

- I  
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 

p-15 
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Filename: BEET1 5.WQ1 
Date: 26-Jan-95 

Location: Fremont, Ohio 
Facility: Great Lakes Sugar Cooperative 

Source: Fuel oil-fired rotary drum beet pulp dryer with cyclones 
Test date: December 2, 1992 

Filterable PM G/dscf 0.0504 0.0661 
c 0 2  % dv 5.5 5.5 
s o 2  Ib/dSCf 1.934E-05 2.002E-05 

1. Emission Data/Mass Flux Rates/Emission Factors 

0.0546 
6.50 

2.065E-05 

, I  I 

-DSCFM BASED ON A STANDARD TEMPERATURE OF 68 DEGREES FAHRENHEIT 

~ 



APPENDIX P 

REPORT EXCERPTS FROM REFERENCE 16 

(American Crystal Sugar Company, March 21, 1994) 
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I 

Report Number 4-2326 
March 21, 1994 
SP/slp 

Interpol1 Laboratories, Inc. 
4500 Ball Road N.E.' 

Circle Pines, Minnesota 55014-1819 

TEL: (612) 786-6020 
FAX: (6121 786-7854 

RESULTS OF THE FEBRUARY 22 - 24, 1994 
AIR EMISSION COMPLIANCE TESTING 

OF PROCESS SOURCES 
AT THE AMERICAN CRYSTAL SUGAR 

EAST GRAND FORKS PLANT 

Submitted to: 

AMERICAN CRYSTAL SUGAR COMPANY 
Business Highway 220 

P.O. Box 357 
East Grand Forks, Minnesota 56721 

Attention: 

Bruce Keifenheim 

Approved by: 

Daniel Desren / 

Manager 
Stationary Source Testing Department 
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T e s t  No. 1 
C P u l p  D r y e r  S t a c k  

I I n t e r p o l l  Labs  R e p o r t  No. 4-2326  
A m e r i c a n  C r y s t a l  S u g a r  

E a s t  G r a n d  F o r k s .  MN 

R e s u l t s  o f  V o l u m e t r i c  F l o w  R a t e  D e t e r m i n a t i o n - - - - - - -  U e t h o d  2 

I 
D a t e  o f  D e t e r m i n a t i o n . . .  . . . . . . . . .  
T i m e  o f  D e t e r m i n a t i o n  . . . . . . .  (HRS) 

I 0 2 - 2 2 - 9 4  

1 2 5 0  

B a r o m e t r i c  p r e s s u r e  . . . . . . .  (1N.HG) 2 9 . 9 4  1 
P i t o t  t u b e  c o e f f i c i e n t  . . . . . . . . . . .  

Number o f  s a m p l i n g  p o r t s . . . .  . . . . .  
T o t a l  n u m b e r  o f  p o i n t s  . . . . . . . . .  
Shape o f  d u c t . .  . . . . . . . . . . . . . . . . . .  
S t a c k  d i a m e t e r  . ( I N )  . . . . . . . . . . . . . .  
D u c t  a r e a .  . . . . . . . . . . . . . . . .  ( S Q . F T )  

D i r e c t i o n  o f  f l o w  . . . . . . . . . . . . . . . .  

, I .I  ,.IC \ Stat!c p r e s s : - e . .  . . . . . . . . .  , l , . .nu,  

AVg. g a s  t e m p  . . . . . . . . . . . . .  ( D E G - F )  

M o i s t u r e  c o n t e n t  . . . . . . . . . .  ( t  V / V )  

Avg .  l i n e a r  v e l o c i t y  . . . . .  (FT/SEC)  

2 

2 4  I 
Round 48 I' 
12 .57  I 

UP 

210 I 
33 .27  

1 
6 1 . 4  

Gas d e n s i t y  . . ............( LB/ACF) . 0 5 2 3 0  I 
M o l e c u l a r  w e i g h t  . . . . . .  (LBILBMOLE) 

Mass f l o w  o f  gas  . . . . . . . . . .  (LB/HR)  1 4 5 1 7 5  2 9 . 3 9  I 
V o l u m e t r i c  f l o w  r a t e  . . . . . . . . . . . . .  

a c t u a l  . . . . . . . . . . . . . . . . . . .  ( A C F M )  
d r y  s t a n d a r d  . . . . . . . . . . . .  (DSCFM) 

46262  

2 4 2 8 8  1 

i n  



I n t e r p o l 1  L a b s  R e p o r t  No. 4-2326 
A m e r i c a n  C r y s t a l  S u g a r  

E a s t  G r a n d  F o r k s ,  MN 

T e s t  No. 1 
C P u l p  D r y e r  S t a c k  

R e s u l t s  o f  P a r t i c u l a t e  L o a d i n g  D e t e r m i n a t i o n s - - - - - - -  M e t h o d  5 

D a t e  o f  r u n  

T ime  run s t a r t / e n d  . . . . .  ( H R S )  

S t a t i c  p r e s s u r e  . . . . . .  ( 1 N . W C )  
C r o s s  s e c t i o n a l  a r e a  ( S Q . F T )  
P l t o t  t u b e  c o e f f i c i e n t .  . . . . .  
W a t e r  i n  s a m p l e  g a s  

c o n d e n s e r  . . . . . . . . . . . . .  (ML)  
i m p i  n g e r s . .  . . . . . . . .  (GRAMS) 
d e s i c c a n t  . . . . . . . . . .  (GRAMS) 

. t o t a l  . . . . . . . . . . . . . .  (GRAMS) 

T o t a l  p a r t i c u l a t e  m a t e r i a l . .  . . . . . . . . . .  c o l l e c t e d ( g r a m s )  

Gas m e t e r  c o e f f i c i e n t  . . . . . . .  
B a r o m e t r i c  p r e s s u r e . .  ( 1 N . H G )  
Avg.  o r i f . p r e s . d r o p . . ( I N . W C )  
Avg .  g a s  m e t e r  temp. . (DEF-F)  

Volume t h r o u g h  gas  m e t e r . . . .  
a t  m e t e r  c o n d i t i o n s  . .. ( C F )  
s t a n d a r d  c o n d i t i o n s . ( D S C F )  

T o t a l  s a m p l i n g  t i m e  . ... ( M I N I  
N o z z l e  d i a m e t e r . .  . . . . . . .  ( I N )  
A v g . s t a c k  gas  temp . . ( D E G - F )  

V o l u m e t r i c  f l o w  r a t e  . . . . . . . .  
a c t u a l  . . . . . . . . . . . . . .  (ACFM) 
d r y  s t a n d a r d  . . . . . . .  ( D S C F M )  

I s o k i n e t i c  v a r i a t i o n . .  . . .  ( % )  

P a r t i c u l a t e  c o n c e n t r a t i o n  . . .  
a c t u a l  . . . . . . . . . . . .  ( G R / A C F )  
d r y  s t a n d a r d  . . . . .  (GR/DSCF) 

Run 1 
02-22-94 

1418/1622 

-0.95 
12.57 
.840 

0.0 
452.0 
11 .o  

463.0 

0.1748 

0.9916 
29.94 
0.47 
85.0 

45.24 
43.79 

120.00 
.184 
212 

46487 
24316 

' 102.2 

0.03221 
0.06160 

12.839 

Run 2 
02-22-94 

1705/1911 

-0.95 
12.57 
.E40 

0.0 
461.0 
10.0 

471.0 

0.2005 

0.9976 
29.94 
0.47 
85.0 

45.25 
43.80 

120.00 
.184 
213 

47360 
24619 

100.9 

0.0367 1 
0.07064 

14.907 

Run 3 
02-22-94 

1940/2146 

-0.95 
12.57 
.e40 

0.0 
454.0 

5.0 
459.0 

0.1507 

0.9916 
29.94 
0.48 
84.6 

45.60 
44.17 

120.00 
.184 
215 

47936 
25136 

99.7 

0.02760 
0.05265 

11.343 

I 

P a r t i c l e  m a s s  r a t e  . . .  (LB /HR)  

73  
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I n t e r p o l 1  Labs R e p o r t  No. 4-2326 
A m e r i c a n  C r y s t a l  S u g a r  

E a s t  G r a n d  F o r k s ,  MN 

T e s t  No. 2 
B P u l p  D r y e r  S t a c k  

R e s u l t s  o f  P a r t i c u l a t e  L o a d i n g  D e t e r m i n a t i o n s - - - - - - -  U e t h o d  5 

D a t e  o f  r u n .  

T i m e  r u n  s t a r t / e n d . .  . . .  (HRS) 

S t a t i c  p r e s s u r e . .  .... ( 1 N . W C )  
C r o s s  s e c t i o n a l  a r e a  (SQ.FT)  
P i t o t  t u b e  c o e f f i c i e n t  ...... 
W a t e r  i n  sample  gas  

c o n d e n s e r  . . . . . . . . . . . . .  (ML)  
i m p i n g e r s  . . . . . . . . . .  (GRAMS) 
d e s i c c a n t  . . . . . . . . . .  (GRAMS) 
t o t a l  . . . . . . . . . . . . . . (  GRAMS) 

T o t a l  p a r t i c u l a t e  m a t e r i a l . .  . . . . . . . . . .  c o l l e c t e d ( g r a m s )  

Gas m e t e r  c o e f f i c i e n t . .  . . . . .  
B a r o m e t r i c  p r e s s u r e . .  ( 1 N . H G )  
Avg .  o r i  f .  p r e s .  d r o p . .  ( I N .  WC) 
Avg.  g a s  m e t e r  temp. . (DEF-F)  

Volume t h r o u g h  gas  m e t e r . .  . .  
a t  m e t e r  c o n d i t i o n s  . . .(  CF)  
s t a n d a r d  c o n d i t i o n s . ( D S C F )  

T o t a l  s a m p l i n g  t i m e  . . . . (  M I N )  
N o z z l e  d i a m e t e r  . . . . . . . . .  ( I N )  
A v g . s t a c k  gas  temp . . (DEG-F)  

V o l u m e t r i c  f l o w  r a t e .  . . . . . . .  
a c t u a l  . . . . . . . . . . . . . .  (ACFM) 
d r y  s t a n d a r d  . . . . . . .  (DSCFM) 

I s o k i n e t i c  v a r i a t i o n . .  . . .  ( 5 )  

P a r t i c u l a t e  c o n c e n t r a t i o n . .  . 
' a c t u a l  . . . . . . . . . . . .  (GR/ACF) 

d r y  s t a n d a r d  . . . . . (  GR/DSCF) 

P a r t i c l e  mass r a t e  . . . (  LB/HR) 

Run 1 Run 2 
02-23-94 02-23-94 

1021/1225 1300/1503 

-0.79 
18.99 
.840 

0.0 
305.0 
8.0 

313.0 

0.1444 

0.9976 
29.43 
0.43 
85.3 

41.20 
39.17 

120.00 
.184 
239 

68268 
36779 

91.3 

0.03063 
0.05688 

17.931 

-0.79 
18.99 
.840 

0.0 
322.0 

5.0 
327.0 

0.1430 

0.9976 
29.43 
0.43 
85.3 

43.55 
41.41 

120.00 
.184 
237 

68024 
36865 

96.3 

0.02887 
0.05329 

16.839 

Run 3 
02-23-94 

1543/1744 

-0.79 
18.99 
.840 

0.0 
331.0 

7.0 
338.0 

0.1427 

0.9976 
29.43 
0.46 
84.3 

44.91 
42.78 

120.00 
.184 
236 

68536 
37205 

98.6 

0.02793 
0.05147 

16.413 

R A  



I n t e r p o l 1  Labs R e p o r t  NO. 4-2326) 
A m e r i c a n  C r y s t a l  S u a a r  

T e s t  No. 4 
A P u l p  D r y e r  S t a c k  

- - .  

MNI 
E a s t  G r a n d  F o r k s ,  

nethod "I 
R e s u l t s  of P a r t i c u l a t e  Loading D e t e r m i n a t i o n s - - - - - - -  

D a t e  o f  r u n  

T i m e  run s t a r t / e n d . .  , . . (HRS) 

S t a t i c  p r e s s u r e  ...... (1N.WC) 
C r o s s  s e c t i o n a l  a r e a  ( S Q . F T )  
P i t o t  t u b e  c o e f f i c i e n t . . . . . .  

W a t e r  i n  samp le  g a s  
c o n d e n s e r  . . . . . . . . . . . . . .  ( M L )  
i m p i n g e r s  . . . . . . . . . .  (GRAMS) 
d e s i c c a n t  . . . . . . . . . .  (GRAMS) 
t o t a l  . . . . . . . . . . . . . .  (GRAMS) 

. . . . . . . . . .  c o l l e c t e d ( g r a m s )  
T o t a l  p a r t i c u l a t e  m a t e r i a l . .  

Gas m e t e r  c o e f f i c i e n t  
B a r o m e t r i c  p r e s s u r e . .  
A v g .  o r i f  . p r e s . d r o p . .  
A v g .  gas  m e t e r  t e m p . .  

Vo lume t h r o u g h  g a s  me 
a t  m e t e r  c o n d i t i o n s .  
s t a n d a r d  c o n d i t i o n s .  

. . . . . .  
I N .  H G )  
1 N . W C )  
DEF-F) 

e r . .  . .  . . ( C F )  
(DSCF) 

T o t a l  s a m p l i n g  t i m e  . . . .  ( M I N )  
N o z z l e  d i a m e t e r  . . . . . . . . .  ( I N )  
A v g . s t a c k  gas  t e m p  . . ( D E G - F )  

V o l u m e t r i c  f l o w  r a t e .  . . . . . . .  
a c t u a l  . . . . . . . . . . . . . .  (ACFM) 
d r y  s t a n d a r d  . . . . . . .  (DSCFM) 

I s o k i n e t i c  v a r i a t i o n  . . . . .  ( % )  

P a r t i c u l a t e  c o n c e n t r a t i o n . .  . 
a c t u a l  . . . . . . . . . . . .  (GRIACF)  
d r y  s t a n d a r d  . . . . .  (GR/DSCF) 

P a r t i c l e  mass r a t e  . . .  ( L B / H R )  

Run 1 Run 2 
02-24-94 02-'24-94 02-24-94 

930/1134 1200/1405 

-0.78 -0.78 -0.78 
12.05 
.840 

0.0 
403.0 
13.0 

416.0 

0.1536 

1.0027 
29.28 
0.41 
69.7 

43.06 
42.93 

120.00 
.la4 
200 

44409 
23522 

99.3 

0.02923 
0.05521 

11.132 

12.05 
.840 

0.0 
380.0 
12.0 

392.0 

0.1276 

1.0027 
29.28 
0.41 
73.8 

43.64 
42.38 

120.00 
.184 
204 

43415 
23490 

90.2 

0.02512 
0.04645 

9.353 

380.0 O.O I 
11.0 

391.0 I 
0 * 1 3 7 2  1.0027 I 
29.28 

0.42 74.4 I 
44.08 1 
42.76 

120.00 (8 
.184 
203 

I 
23462 I 
43154 

99.2 

0.02690 
0.04950 

9.956 I 



I 
I 
I 
I Test No. 3 

Results of the Particle Size Distribution Determination 

Interpoll Labs Report No. 3-1 638 
American Crystal Suger 

East Grand Forks, Minnesota 

Sample Identification: B Pulp Dyrer Stack - February 23, 1994 
Cascade Impactor Sampling 

Assigned Densify: 1 .OO p/cc 

Run 1 
Stage um % 2 

Preimpactor 10.0 10.9 
1 6.1 18.0 
2 4.0 23.0 
3 2.5 29.8 
4 1.5 33.2 
5 0.98 36.0 
6 0.61 39.5 
7 0.35 45.6 

urn 
010 2 

'Aerodynamic equivalent diameter in microns 
Relative cumulative frequency - percent by mass of aerosol with 
diameters greater than stated size 
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I n t e r p o l 1  Labs  R e p o r t  N o .  4-2326 I 
A m e r i c a n  C r y s t a l  S u g a r  

E a s t  G r a n d  F o r k s ,  MN 

T e s t  No. 3 
8 P u l p  D r y e r  S t a c k  

(CASCACE IMPACTOR) 
Results o f  Particulate L o a d i  ng'Determ1 nati ons------- 

I 
D a t e  o f  r u n  

T i m e  run s t a r t / e n d . .  ... (HRS) 

S t a t i c  p r e s s u r e  . . . . . .  (1N.WC) 
C r o s s  s e c t i o n a l  a r e a  ( S Q . F T )  
P i t o t  t u b e  c o e f f i c i e n t  . . . . . .  
W a t e r  i n  samp le  g a s  

c o n d e n s e r  . . . . . . . . . . . . .  ( M L )  
i m p i n g e r s  . . . . . . . . . .  ( G R A M S )  
d e s i c c a n t  . . . . . . . . . .  (GRAMS) 
t o t a l  . . . . . . . . . . . . . .  (GRAMS) 

T o t a l  p a r t i c u l a t e  m a t e r i a l . .  
. . . . . . . . . .  c o l l e c t e d ( g r a m s )  

Gas m e t e r  c o e f f i c i e n t  . . . . . . .  
B a r o m e t r i c  p r e s s u r e .  . ( I N . H G )  
A v g .  o r i f . p r e s . d r o p .  . ( I N . W C )  
Avg .  gas  m e t e r  t e m p . . ( D E F - F )  

Vo lume t h r o u g h  g a s  m e t e r  . . . .  
a t  m e t e r  c o n d i t i o n s  
s t a n d a r d  c o n d i t i o n s  

T o t a l  s a m p l i n g  t i m e . .  
N o z z l e  d i a m e t e r  . . . . . .  
A v g . s t a c k  gas  temp . .  
V o l u m e t r i c  f l o w  r a t e .  

a c t u a l  . . . . . . . . . . . . .  
d r y  s t a n d a r d  . . . . . . .  

. . ( C F )  
(DSCF) 

. ( M I N )  

. . ( I N )  
DEG-F) 

...... 
(ACFM) 
DSCFM) 

I s o k i n e t i c  v a r i a t i o n . . . . . ( % )  

P a r t i c u l a t e  c o n c e n t r a t i o n  . . .  
a c t u a l  . . . . . . . . . . . .  ( G R / A C F )  
d r y  s t a n d a r d  . . . . . (  GR/DSCF) 

P a r t i c l e  mass r a t e  . . .  (LB/HR)  

c c  

Run 1 
02-23-94 

1833/1940 

-0.79 
18.99 

. 8 4 0  

0.0 
201.0 

5.0 
206.0 

0.0697 

0.9976 
29.43 
0.71 
82.0 

28.05 
26.85 

60.00 
.206 
236 

68604 
37510 

97.9 

0.02189 
0.04004 

12.87 
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I n t e r p o l  1 L a b o r a t o r : e s  
(617) 73&-6.32Q 

€PA Method 5 D a t a  R e p o r t i n g  Sheet  
I m p i n g e r  C a t c h / n i n n e s o t a  P r o t o c o l  

Job f ic .q /EGF . s o u r c e  C c l w e . r  

D a t e  S u b m i t t e d  2 -  25-9Y Eat= of  Tes t  L ‘ 2 2 - s y  
T e s t  P:o. I No. of Huns Completed 7 
D s t e  of Ana lys i s  1 - 6 - Y Y  T e c h n i c i a n  k.&[OL% 

Team Leadqr. - \Id T e s t  S i t e  r& ! /L 

T e s t  -Run 0 D i s h  No. / 2  
F i e l d  B lank  D i s h  Ta re  U t .  Y%.IV% 9 

C o m m e n t s  Sample W t .  0 .  auu y 
9 
9 

Log Number 2-332-6 - d 5 3  Dish+Sample W t .  q g - l ’ f g - /  

T e s t  ! R u n  ! D15h No. I ?  
D i s h  Ta re  U t .  4 R s 7 f & l  9 

C o m m e n t s  Dish+Sample W t .  Y k . 9 6  $ 1  9 
Sample W t .  0 . 0 l t O  9 

Log Number - 60 I 

T e s t  R u n  2 D i s h  No. 2 0  
Log Number -07 r D i s h  Ta re  W t .  
Comments D i  sh+Sarnpl e Ut .  - ? Y Y i k 2  4 

Sample W t .  o.o/oq 9 

T e s t l R u n  3 D i s h  No. z /  
D i s h  Ta re  W t .  4’7.53 7 / 9 Log Number 4 S f  

C o m m e n t  3 Dish+Sample W t .  Lf7. 5 3  tit 9 
Sample W t .  8.3 I17 9 

Test-  Run __ D i s h  No. 
 LO^ Number D i s h  Ta re  W t .  9 
C o m m e n t  5 Dish+SamOle Ut .  9 

Sample W t .  9 

T e s t  Run D i s h  No. 

Log Number. D i s h  Ta re  W t .  9 
C o m m e n t s  D i  sh+Sampl e E t .  9 

Sample W t .  9 

Blank  S o l v e n t  tdt.U.dOyg 

R e s u l t s :  
F i e l d  B l k .  R u n  1 R u n  2 R u n  3 R u n  4 R u n  5 

I I I I I 1 

11 
I’ 
1 
I 
I 
1 
I 
I 
I 
I 
I 
I 
Y 
I 
1 



I 
I 
I 
C 
1 
1 
1 
1 
9 
i 
I 
I 
b 
1 
I 
I 
I 
It 
I 

I n t e r p o l  1 Labcrscorics 
(612) 7eJ-=S=Q 

EPG M e t h o d  5 D a t a  R e p o r t i n g  Sheet 
Probe/Cyclone Wash 

S o u r c e  C ( I f i ~ t ' ~  
T e s t  S 1 t 2  CfccY 0 , '  2vb - E W  

T e a m  L2adar 
D a t o  S u b m i t t e d  2-Ls'- ?q D a t a  of T e s t  I 
T 2 5 t  No. I NO. of R u n s  C o m p l e t e d  3 
D a t e  of C n a l y s i s  ?- 7 - 3  Technician R,&ln€rn 
T r a n s p o r t  Leakage 0 n l  Solvent  D C Q b P ,  

- 
T e s t  ' I R u n  0 
F i a l d  S lank  
Log N u m b a r  2 3 Z b  9 
'Jol. o+ Solvent  f M  m l  

G i s h  No. 502 
D i s h  T x e  %t. q(-, 903Y 9 
D i  sh+Sampl 'e  Wt..\b,9d3'F- 9 
S a m p l e  U t .  6. c o c 3  9 

*So lvent  R e s i d u e ? . c D  u g / m l  
~ 

T e s t  ! R u n  
V O ~ .  of solvent 2L5 ml 
Log N u m b e r  -0L4 

D i s h  No. .TOY 
D i s h  T a r e  W.,h . O U <  4 

9 D i  sh+Samp 1 e W t  50 .Ob q q  
. 

Ccinmenk s S a m p l a  W t .  Q.Ocl r q  4 

y7.0022. a 
Lcg ?!umber - 0 t P  D i s h + S a n p l e  Ut%7.G8 i C  3 
Conmen t s  Samp le  U t .  0.0 1 SLI 9 

D i s h  NV. .c%2 
D i s h  T a r e  U t -  

T e s t  I R u n  a 
'dol. of So lvant  ) 9 6  m l  

'3 

G 

T e s t  ! R u n  .? D i s h  No. 
U o l .  of S o l v e n t  I S 0  m l  

C c m m e n k s  S a m p l e  W t .  

T e s t  R u n  

D i s h  T a r 2  W t .  
Log ?!unber - 0 U f  D i s h + S a m p l e  U t .  5 . 5  4 

0.02 19 

D i s h  No. 
c o l .  of So lven t  m l  C i s h  T a r e  W t .  4 
Log N u m b z r  G i s h + S a m p l e  W t .  4 
C = m m e n t s  Sample W t .  9 

'.'01- oc So lven t  m l  D i s h  Ta re  U t .  4 

C-;men t 5 S a m p l e  U t .  s 

T e s t  R u n  D i s h  No. 

Log N u m b a r  D i  sh+Sampl e U t .  

+ S o l ~ e ; l t  R ~ s i d u e = u g / m l = C  (Sample Wt.-g) (IOh) I/Vol.  of  S o l  . I t , n :  

EPS-mZ 2cetr;ne R s s i d u e  B l a n k  Spac. 
R e s u l t s :  
F i e l d  B l k .  R u n  1 R u n  ,2 R u n  3 R u n  4 R u n  5 

- (7.3 u y / m l  



.Interpol 1 Laboratories 
(612) iS6-6C320 

EPA Method 5 Data Reporting Sheet 
Filter Gravimetric5 

0 

Job /!?&S Source L bvyrw 
Team Leader bvJ+ Test Site s k x r k  
Date Submitted z-zS--qy Date of Test z-zz-q ./ 
Test No. I No. of Runs Completed 3 
Date of Analysis 3-3-4Y Technician c -  H d [ ( c w -  

T e s t R u n  0 Fi 1 ter No. 6 ~ 6 3  
Field Blank Filter Type 4'"G 6 
Log Number 1 3 Z 6 4 5 F  Filter Tare Wt. 1 8 1 0 3  9 

2 

1 

9 Filter+Sample Wt. 16703 I Comments Sample W t .  9 

Test I R u n L  Filter No. 6 l ~ l  

Comments Filter Tare Wt. , k75.6 9 
Filter+Sample Wt. ,4P'ir 9 
Sample Wt. 0. I (  I L  9 

Lag Number -07F Filter Type w " G F  

Test-Run 7 Filter No. t. j3Lj 
Lag Number -06F Fi 1 ter Type c1 ' Y t F  

9 Filter Tare Wt. ~k.6.6-0 

Sample Wt. u , . / z O Y  g 
Filter+Sample Wt. / , O O k Y  9 

2 

~~ 

Test- R u n 3  Fi 1 ter No. 6 2 5 8  
Log Number -6 %G Filter Type v,* G F 
Comments Filter Tare Wt. jk791 

Filter+Sample Wt. 
Sample Wt. 8, / I  

4 

5 

Test- Run- Fi 1 ter No. 
Log Number Filter Type 
Comments Filter Tare Wt. 9 

Filter+Sample Wt. 9 
Sample Wt. 9 

Test- Run Filter No. 
Log Number Fi 1 ter Type 
Comments Fi 1 ter Tare Wt - 9 

Filter+Sample Wt. 9 
Sample Wt. 9 

Results : 
Field Elk. Run 1 

0 . 1  7 9 $  O.LC,OS 

Run 2 Run 3 Run 4 Run 5 

I 
0,15017 

I 
I 
1 
I 
1 
1 
I 
I 
I 
I\ 
1\ 
1 
I 
I 
I 
1 
I 

Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5 U 



:nterpoli LaboratarLes 
(612) 796-5.320 

EPA Method 5 Data Reporting Sheet 
Impinger Catch/Minnesota Protocol 

Job k c s  /.&-6F 
Team Leades bud 
Date Submitted 2-25-9(/ 
Test P!o. 72 No. o i  Huns Completed 1 
Dzte of Clnalysis . .  Technician R. El&3Lf 

I 

Q 

1 

2 

- 
2 

.) 

4 

5 

Test A R u n L  Dish No. 2 
Field Blank Dish Tare Ut. % , 2 2 L 7  9 
Log Number Z 3 L b  - I Dish+Sample Wt. Yb.  t7-1 I 9 
Comments Sample Wt. 0.oLWcI 9 

Test A R u n I  Dish No. 3 
Log Number - I31 Dish Tare Ut. 52.1230 9 
Comments Dish+Sample Wt. 5r. 1316 9 

Sample Wt. a.ou5-3 9 

Test A R u n L  Dish No. I /  
Log Number - 141 Dish T a r e  Wt. 77,7597 9 
Comments Di sh+Sampl e Ut. 47.7 b 7 b 9 

Sample Wt. U, Od G I 9 

T e s t R u n -  Dish No. 17 
Log Number --I 51 Dish Tare Wt. 4 8 .  3931 9 
Comments Dish+Sample Wt. Yk. Y o O t  9 

Sample Wt. D.dO 7 I 9 
~~ 

Test- Run- Dish No. 
Log Number Dish Tare Wt. 9 
Comment 5 DishcSanple Nt. 9 

Sample Ut. 9 
~~ 

Test- Run- Dish No. 
Lug Number Dish Tare Wt. 9 
Comment E Di sh+Sampl e !dt - 9 

Sample Wt. 9 

Blank Solvent Ut. d . u Y g  

R e s u l t s :  
Field E l k .  Run 1 Run 2 Run 3 Run 4 Run 5 



I n t e r p o l  1 L a b u r r t o r i  8 6  

(612) 7e5-taXl 

EPa Method 5 D a t a  R e p o r t i n g  S h e e t  
Probe/Cycl one Wash 

(Jll . .  D i s h  N o .  
3 

T e s t  '1, Run 
~ ' 0 1 .  o i  ~ o l v e n t  166 m l  D i s h  T a r e  U t .  41, / ' /7?  
Lcg P i u m b e r  - 1 q P  D i s h + S a n p l e  Ut. . \3 . ]7S6 3 
Comnen ts S a m p l e  U t .  O . O h 8 3  9 

T e s t  2- Run 3 D i s h  r.10. 
wol.  of S o l v e n t  i x<  r n l  
Log r iunbe r  
Comments S a m p l e  W t .  Q .  0 2  % S  q l  

D i s h  Tars W t .  9 
D i s h + S a m p l e  U t . q  .e20 G - 

/q cs- - EGF S o u r c e  R ~ r \ r r p  J o b  

Date S u b m i t t e d  2 - C C - ? f  Date of  T e s t  2 - 2 j - 7 f  
T e s t  No. 2 No. of Runs  C o m p l e t e d  3 
D a t e  of c n a l y s i s  3 - 3 - Y Y  T e c h n i c i a n  A.$/aE& 
T r a n s p o r t  L e a k a s e  0 @ -& m l  S o l v e n t  4e*&.I,. 

T e a m  L e a d e r  not+ T e s t  S i t s  .r&-tck 

yo - 
D l S h  No. 

9 D i s h  T a r e  W t .  47, b?q 
D i s h + S a m p l e  W t . q 7 . 6 q 3 3  g 

T e s t A R u n  0 
F i e l d  9 1 a n k  
Log Numbar 1?3(.' 

* S o l v e n t  R e s i d u e  3 . 0 3  ug/ml 
v01. o f  S o l v e n t ~ m l  S a m p l e  W t .  0 . 0 0 0 3  , 9 

\a 9 

- 

Log Number -13 P 
Cc~nmen t 5 S a m p l e  W t  

- 
R e s u l t : :  
F i e l d  S l k .  Run 1 Run 2 Run 3 Run 4 Run 5 

1 
I 



Interpol1 Laboratories 
(612) 756-6030 

EPA Method 5 Data Reporting Sheet 
Filter Gravimetric5 

5 

I 
I 
1 
I 
I 

Test- Run - Fi 1 ter No. 
Log Number Fi 1 ter Type 
Comments Filter Tare Wt. 9 

Filter+Sample Wt. 9 
Sample Wt. 9 

I 

I 
I 
I 

Job &S/.&-P Source B r y e v  
Team Leader o v u  Test Site 3hLk 
Date Submitted 2- 2 r - 9 ~  Date of Test 1 - L 3 Y . /  
Test No. 2- No. o f  Runs 
Date of Analysis 2, 3 4  Y Technician 

T e s t A R u n  0 Fi 1 ter No. 67-62 
Field Blank Fi 1 ter Type w &fz 

Filter Tare Wt. ,g6 ftl 9 
Comments Fi 1 ter+Sampl e Wt . ,8bOe 9 

Sample Wt. O - O W  I 9 

Log Number a 26-J Zc 

Test L R u n I  Filter No. dtS? 
Log Number --13(= Filter Type 4 ’ 3  (&- 
Comments Filter Tare Wt. , ? b q l  9 

9 Fi 1 ter+Sampl e Ut. .4 160 
Sample Wt. 0. loco;: 9 

T e r t A R u n  2- Filter No. 62-6 I 
Log Number -lVF 

7 

Filter Type YI’&/-- 
Filtnr T a r =  U t  n 

3 

- 

4 

Test ?Run3 Fi 1 ter No. 6 I Y Z  

Comments Filter Tare Wt. 9 
Filter+Sample Wt.,9G-07 9 
Sample Wt. 0-10 79 9 

Log Number -15 G Filter Type k . 2  G P  

Test - Run- Fi 1 ter No. 
Log Number Filter Type 
Comments Filter Tare Wt. 9 

Filter+Sample Wt. 9 
Sample Wt. 9 

~~ ~ 

Results: 
.. Field E l k .  Run 1 Run 2 Run 3 Run 4 

~ ~~ 

Run 5 

_ .  
Field B l k .  Run 1 Run 2 Run 3 Run 4 Run 5 



€PA Method 5 D a t a  R e p o r t i n g  Sheet  
I m p i n g e r  C a t c h / M i n n e s o t a  P r o t o c o l  

0 
' 

D i s h  No. 
D i s h  T a r e  N t -  
D i s h + S a m p l e  U t .  
S a m p l e  U t .  

9 
9 
9 

Test  R u n L  
F i e l d  B l a n k  
Log N u m b e r  
Comment 5 

I 

2 

7 

1 

n , 

5 

Run 4 Run 5 Run 3 
Results: 
F i e l d  B l k .  Run 1 Run 2 

I 1 0.0151 I o . o ! 5 9  o.O\sg D 21 

I 
I 
I 
I 
I 
I 
I 
I 
I' 
I 
I 
I 
1 
I 
I 



I 
B 
I 
I 
I 
I 
I 
1 
Y 
I 
I 
1 
I 
1 
I 
1 
I 
I 
I 

~ 

In tErp .311  L d t u r a t a r l e s  
($12) 70&-ta^-Q 

EPA Method 5 D a t a  R e p o r t i n g  S h e e t  
P r o b o / C y c l o n e  Wash 

S o u r c e  A h,nvr . Job PCS-  eGF 
T2a.n L z a d e r  nw t i  T e s t  S l t a  fTQ:k 
D a t e  S u b m i t t s d  2 - X - 4 y  D a t a  o f  T e s t  2 - 2 Y - . I L /  

T e s t  No. 
Date of C n a l y a i s  3 - 3 - 9 Y  T e c h n i c i a n  
r r a n s p o r t  L e a k a g e  [7 None p 

'1' No. of Runs  C o m p l e t e d  3 

m l  S o l v e n t  

- 
Run 0 G i s h  Ida. T e s t  - 

F i e l d  Y l a n k  D i s h  T z r e  U t .  9 

v01. of S o l v e n t  m l  S a m p l e  W t .  9 
Log ?lumbar D i  sh+Sampl'e W t .  9 

* s o l v e n t  R e r i d u e ? . O u g / m l  

D i s h  No. /6 
D i s h  Tare W t .  49. f 3 8 4  9 

Ccmmen:= S a m p l e  W t .  o.oL(7b 9 
Log Number 2 3 , s -  fb D i  sh+Sampl e W t  . c C ' i .  IA- L O  9 

w 
D i s h  No. i 7 5  

~ ' 0 1 .  of S o l v e n t  (90  m l  D i s h  T a r e  U t .  77 ,0301 cl 
Leg ?dumber - D i s h + S a n p l e  5Jt.S';. 600 J 

T e s t z R u n  2 

Comments  S a m p l e  W t .  Q.0294 9 
~~ 

' D i s h  !.lo. 50 9 T e s t  Run 3 
uol. of .;olvent&ml  ish  are W t .  47.6 2fY 9 
Log ?!unber -I8 f D; s h + S a m p l e  U t  .?1. hS 0 b ci 
C c n m e n t s  S a m p l e  W t .  O . O Z S - b  G 

T e s t  Run D i s h  t!o- 

~ '01 .  o f  S o l v e n t -  ml C i s h  Tare W t .  9 
Log Numbzr  D i  sh+Samp 1 e W t  . 4 
Camm~n t s S a m p l e  W t .  5 

' ~01 .  o f  S o l v e n t  m l  D i s h  T a r e  W t .  G 
Dish+Sample  W t .  < 
S a m p l e  W t .  .. 

D i s h  No. T e s t  Run 

Log Numbar 
Cazmen t  s L 

,n: +Sc,1vent  Rasidue-ug/ml=C (Sample  Wt.- 9) ( la - )  l /Vol .  o f  so1 -- 
EPA-MS A c e t o n e  R e s i d u e  B l a n k  S p ~ c .  ( 7 . 3  uy/ml  - 
Results: 
Field B l k .  Run 1 Run 2 Run 5 Run 4 Run 5 



CI 

0 .  O q l ~  0.08Lq 

1 

904.33 I 

2 

) 

I o .  I276 1 0 . 1 3 7 . ~  

4 

10.1536 

5 

Interpoll Laboratories 
(612) 796-6Q20 

€PA Method 5 Data Reporting Sheet 
Fil'ter Gravimetric5 

Job .4C. s €Gi=  Source 4 r)r*Lr 
Test Site < L E I <  Team Leader D O H  

Date Submitted 2-2S-EIY Date o f  Test 2 - 2 Y - $ 4  
Test No. 'I No. of Runs Completed .3 
Date of Analysis 3 - 3 - 9 r l  Techni ci an 6. D 

Test - Run 0 Filter No. 
Field Blank Fi 1 ter Type 
Log Number Filter Tare Wt. 9 
Commen ts Filter+Sample Wt. 9 

Sample Wt. 9 

T e s t q R u n  Fi 1 ter No. r , n  i 
Comments Filter Tare Wt. I k6b 7 9 

FiltercSample Wt. .?St3 9 
Sample Wt. 0.07lL 9 

c( I. 6 ,= Log Number 2 3 t b -  I w  F Fi 1 ter Type 

T e s t L R u n  2 Fi 1 ter No. 6 2 7 2  

Comments Filter Tare Wt. .Pbfl 9 
FiltercSample Ut. C Y 3 J -  9 
Sample Wt. .m&'Jq g 

Log Number -\-I c= Filter Type v ' -b r  

Test R u n  3 Filter No. 62-13 
Log Number -I* I' Fi 1 ter Type C l - - G t -  - Fiiter iare b i t .  . f . G q f  g 

Sample Ut. . o < . 3 3 '  g 
Filter+Sample Wt. . qS7y 

P - _ _ _ _ L _  
L.u<4,4* , t= t ,  c = 

Test __ Run Filter No. 
Log Number Fi 1 ter Type 
Comments Filter Tare Wt. 9 

Filter+Sample Wt. 9 
Sample Wt. 9 

Test - Run Filter No. 
Log Number Fi 1 ter Type 
Comments Filter Tare Wt. 9 

Filter+Sample Wt. 9 
Sample Wt. 9 

I 
1 
I 
I 
I 
E 
1 
1 
I 
I 
1 
I 
1 
I 
I 
I 
I 

) 
' Field B l k .  Run 1 Run 2 Run 3 Run 4 Run 5 

I I I I I I I 
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I n t e r p o l l  L a b s  R e p o r t  No.  4-2326 
A m e r i c a n  C r y s t a l  S u g a r  

E a s t  G r a n d  F o r k s ,  M i n n e s o t a  

T e s t  No.  4 
A P u l p  D r y e r  S t a c k  

R e s u l t s  o f  O x i d e s  o f  N i t r o g e n  (NOx) D e t e r m i n a t i o n s - - - - - - - - - M e t h o d  -7 

Run 1 A  Run 18 Run 1C Run 10 

D a t e  o f  run . ............... 02-24-94 02-24-94 02-24-94 02-24-94 
T i m e  o f  r u n  . .;......... (HRS) 9 30 945 1000 1015 

F l a s k  n u m b e r  . . . . . . . . . . . . . . . .  61 62 63 64 
V o l u m e  o f  f l a s k  . . . . . . . . .  ( M L )  2100 2079 2067 2087 

D a t a :  t i m e  o f  s a m p l i n g  

f l a s k  t e m p e r a t u r e .  . (DEG-F)  60.00 60.00 60.00 60.00 
b a r .  p r e s s  . . . . . . . . .  (1N.HG) 29.28 29.28 29.28 29.28 
F l a s k  v a c u u m  . . . . . . .  (1N.HG) 26.55 26.60 26.60 26.55 
f l a s k  a b s .  p r e s s  . . . (  I N . H G )  2.73 2.68 2.68 2.73 

D a t a :  T i m e  O F  F l a s k  O p e n i n g  

f l a s k  t e m p e r a t u r e .  . (DEG-F)  70.00 70.00 70.00 70.00 
l a b .  b a r .  p r e s s  . . . .  ( 1 N . H G )  29.10 29.10 29.10 29.10 
f l a s k  s t a t i c  p r e s s .  (1N.HG) -0.25 -0.10 -0.70 0.90 
f l a s k  a b s .  p r e s s . .  . ( 1 N . H G )  28.85 29.00 28.40 30.00 

V o l u m e  g a s  s a m p l e d  . . . .  (DSML) 1800 1796 1745 1868 

M o i s t u r e  c o n t e n t  . . . . . .  ( % V / V )  30.55 3 0 . 5 5  3 0 . 5 5  30.55 

NO2 i n  g a s  s a m p l e  . . . . . . .  ( J G )  210.7 202.6 235.9 259,7 
N i t r a t e  i n  g a s  s a m p l e  . . . ( J  C )  284.0 273.0 318.0 350.0 

NOx C o n c e n t r a t i o n  

(GR/OSCF) . . . . . . . . . . . . . . . . .  0.0512 0.0493 0.0591 0.0608 
( M G / O S C M )  . . . . . . . . . . . . . . . . .  117 113 135 139 
(PPM-DRY) . . . . . . . . . . . . . . . . .  61 59 71 73 .!. 
(PPM-WET) . . . . . . . . . . . . . . . . .  43 41 49 50 

N O X  E m i s s i o n  r a t e  . ... (LB/HR)  10.30 , 9.93 11.91 12.24 
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I 
I n t e r p o l 1  L a b s  R e p o r t  N o .  4 - 2 3 2 6  

A m e r i c a n  C r y s t a l  S u g a r  
E a s t  G r a n d  F o r k s ,  M i n n e s o t a  

, 
T e s t  No.  4 
A P u l p  D r y e r  S t a c k  

I 
I 

R e s u l t s  o f  O x i d e s  o f  N i t r o g e n  ( N O x )  D e t e r m i n a t i o n s - - - - - - - - -  Method i 

Run 2A Run 2 8  Run 2C Run 2D 

. ............... D a t e  o f  r u n  
T i m e  o f  run (HRS)  1 0 3 0  1 0 4 5  1100 1 1 1 5  

F l a s k  n u m b e r . . .  6 5  66  

0 2 - 2 4 - 9 4  0 2 - 2 4 - 9 4  0 2 - 2 4 - 9 4  0 2 - 2 4 - 9 4  I 
1 9  2o  I 

I 
. . . . . . .  2 6 . 6 0  2 9 . 2 8  I 

I 

. . . . . . . . . . . .  
. . . . . . . . . . . . .  

V o l u m e  o f  f l a s k  . . . . . . . . .  ( M L )  2 0 6 8  2 0 9 6  2 0 6 9  2 0 6 0  

D a t a :  t i m e  o f  s a m p l i n g  

f l a s k  t e m p e r a t u r e . .  (DEG-F) 6 0 . 0 0  6 0 . 0 0  6 0 . 0 0  6 0 . 0 0  
b a r .  p r e s s  (1N.HG) 2 9 . 2 8  2 9 . 2 8  2 9 . 2 8  
f l a s k  v a c u u m  ( 1 N . H G )  2 6 . 6 5  2 6 . 6 5  2 6 . 6 5  
f l a s k  a b s .  p r e s s  . . . (  1 N . H G )  2 . 6 3  2 . 6 3  2 . 6 3  2 . 6 8  

. . . . . . . . .  

D a t a :  T i m e  o f  F l a s k  O p e n i n g  

f l a s k  t e m p e r a t u r e . .  (DEG-F) 7 0 . 0 0  7 0 . 0 0  7 0 . 0 0  7 0 . 0 0  
l a b .  b a r .  p r e s s . .  . .  (1N.HG) 2 9 . 1 0  2 9 . 1 0  2 9 . 1 0  2 9 . 1 0  1 

V o l u m e  g a s  s a m p l e d . .  . .  (DSML) 1 7 7 6  1 7 5 9  1 8 4 5  1 7 1 8  I 
3 0 . 5 5  h 
193.7 1 

. . . . . . . . . . . . . . . . .  0 * 0 4 9 3  1 1 3  1 
41 I 

f l a s k  s t a t i c  p r e s s .  ( 1 N . H G )  - 0 . 3 0  -0 .90 0 . 7 0  -1.00 
f l a s k  a b s .  p r e s s  . .. (1N.HG) 2 8 . 8 0  2 8 . 2 0  2 9 . 8 0  2 8 . 1 0  

M o i s t u r e  c o n t e n t  . . . . . . (  % V / V )  3 0 . 5 5  3 0 . 5 5  3 0 . 5 5  

N i t r a t e  i n  g a s  s a m p l e  . . . ( J  G )  3 2 4 . 0  2 7 4 . 0  2 5 1 . 0  2 6 1 . 0  
NO2 i n  g a s  s a m p l e  ( J G )  2 4 0 . 4  2 0 3 . 3  1 8 6 . 2  

NOx C o n c e n t r a t i o n  

. . . . . . .  

. . . . . . . . . . . . . . . . .  (GR/DSCF) 0 . 0 5 9 2  0 . 0 5 0 5  0 . 0 4 4 1  
(MG/DSCM) 1 3 5  1 1 6  101 
(PPM-DRY) . ................. 7 1  6 0  5 3  596’  
(PPM-WET) 49  42  37 . . . . . . . . . . . . . . . . .  

NOX E m i s s i o n  r a t e  . . . .  (LB/HR)  1 1 . 9 1  1 0 . 1 7  8 . 8 9  9 . 9 2  
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I n t e r p o l l  L a b s  R e p o r t  No. 4-2326 
A m e r i c a n  C r y s t a l  S u g a r  

E a s t  G r a n d  F o r k s ,  M i n n e s o t a  

I !  T e s t  No. 4 
A P u l p  D r y e r  S t a c k  

R e s u l t s  o f  O x i d e s  o f  N i t r o g e n  (NOx)  D e t e r m i n a t i o n s - - - - - - - - - M e t h o d  7 I 

I '  

Run 3A 

D a t e  o f  r un  . . . . . . . . . . . . . . . .  02-24-94 
T ime o f  r u n . .  . . . . . . . . . .  ( H R S )  1200 

F l a s k  number  . . . . . . . . . . . . . . . .  21 
Volume o f  f l a s k  . . . . . . . . .  (ML)  2068 

D a t a :  t i m e  o f  s a m p l i n g  

f l a s k  t e m p e r a t u r e . .  (DEG-F) 60.00 
b a r .  p r e s s  . . . . . . . . .  (1N.HG) 29.28 
f l a s k  vacuum . . . . . . .  (IN.HG) 26.70 
f l a s k  a b s .  p r e s s . .  . (IN.HG) 2.58 

D a t a :  T ime o f  F l a s k  O p e n i n g  

f l a s k  t e m p e r a t u r e . .  (DEC-F) 70.00 
l a b .  b a r .  p r e s s  . . . .  (1N.HG) 29.10 
f l a s k  s t a t i c  p r e s s .  ( IN .HG)  - 1 . 9 0  
f l a s k  a b s .  p r e s s . .  . ( 1 N . H G )  27.20 

Volume gas  s a m p l e d  . . . .  (DSML) 1671 

M o i s t u r e  c o n t e n t . .  . . . .  ( S V / V )  30.55 

N i t r a t e  i n  g a s  s a m p l e  . . .  ( J G )  3 6 8 . 0  
NO2 I n  gas  s a m p l e  . . . . . . .  ( J  G )  273.0 

NOx C o n c e n t r a t i o n  

(GR/DSCF) . . . . . . . . . . . . . . . . .  0.0714 
(MG/DSCM) . . . . . . . . . . . . . . . . .  163 
( P P M - D R Y )  . . . . . . . . . . . . . . . . .  85 
(PPM-WET) . . . . . . . . . . . . . . . . .  59 

N O X  E m i s s i o n  r a t e .  . . .  (LB/HR) 14.39 

Run 3 8  

02-24-94 
1215 

22 
2031 

60.00 
29.28 
26.70 
2.58 

70.00 
29.10 
-0.30 
28.80 

1747 

30.55 

335.0 
248.6 

0.0622 
142 
74 
52 

12.52 

Run 3 C  

02-24-94 
1230 

23 
2056 

60.00 
29.28 
26.70 
2.58 

70.00 
29.10 
-1.25 
27.85 

1705 

30.55 

342.0 
253.8 

0.0650 
149 
78 
54 

13.10 

Run 30 

02-24-94 
1245 

24 
2031 

60.00 
29.28 
26.70 
2.58 

70.00 
29.10 
1.70 

30.80 

1881 

30.55 

349.0 
259.0 

0.0602 
138 
72 -'7 
50 

12.12 
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1 
I 

I n t e r p o l l  Labs  R e p o r t  No. 4-2326  
A m e r i c a n  C r y s t a l  S u g a r  

E a s t  G r a n d  F o r k s ,  M i n n e s o t a  

T e s t  N o .  2 
8 P u l p  D r y e r  S t a c k  

R e s u l t s  o f  O x i d e s  o f  N i t r o g e n  (NOx) D e t e r m i n a t i o n s - - - - - - - - -  Method T 

Run 1 A  Run 18 Run 1C Run 1 D  

D a t e  o f  r u n  . ............... 02-23-94  0 2 - 2 3 - 9 4  02 -23-94  0 2 - 2 3 - 9 4  
T i m e  o f  r u n  . . . . . . . . . . . .  (HRS) 

F l a s k  n u m b e r .  . . . . . . . . . . . . . . .  
Vo lume o f  f l a s k  ......... ( M L )  

D a t a :  t i m e  o f  s a m p l i n g  

f l a s k  t e m p e r a t u r e . . ( D E G - F )  
b a r .  p r e s s  . . . . . . . . .  (1N.HG) 
f l a s k  vacuum . . . . . . .  (1N.HG) 
f l a s k  a b s .  p r e s s . .  . ( 1 N . H G )  

D a t a :  T i m e  o f  F l a s k  Opening 

f 1 a s k  t e m p e r a t u r e  . . 
l a b .  b a r .  p r e s s . . . .  
f l a s k  s t a t i c  p r e s s .  
f l a s k  a b s .  p r e s s . . .  

Vo lume g a s  s a m p l e d  . . .  
M o i s t u r e  c o n t e n t . .  . . .  
N i t r a t e  i n  g a s  s a m p l e  

DEG-F) 
I N .  HG) 
IN.HG) 
IN .HG)  

( D S M L )  

( % V / V  1 

* - ( J G )  
NO2 i n  g a s  s a m p l e  . . . . . . .  ( J G )  

NOx C o n c e n t r a t i o n  

(GR/DSCF) . . . . . . . . . . . . . . . . .  
(MG/OSCM) . . . . . . . . . . . . . . . . .  
(PPM-ORY) ................. 
(PPM-WET) . . . . . . . . . . . . . . . . .  

NOX E m i s s i o n  r a t e  . . . .  (LB/HR) 

1 6 4 5  

4 3  
2 0 8 8  

6 0 . 0 0  
2 9 . 4 3  
2 6 . 8 0  

2 . 6 3  

7 0 . 0 0  
2 9 . 1 1  
- 5 . 6 5  
2 3 . 4 6  

1 4 2 7  

2 7 . 6 8  

! 

40 

1 7 0 0  

4 4  
2 0 9 0  

6 0 . 0 0  
2 9 . 4 3  
2 6 . 8 0  

2 . 6 3  

7 0 . 0 0  
2 9 . 1 1  

0 . 7 0  
2 9 . 8 1  

1 8 6 4  

2 7 . 6 8  

1 7 1 5  

46  
2 0 9 0  

6 0 . 0 0  
2 9 . 4 3  
2 6 . 8 5  

2 . 5 8  

7 0 . 0 0  
2 9 . 1 1  
- 6 . 0 0  
2 3 . 1 1  

1 4 0 7  

2 7 . 6 8  

1 7 3 0  

45  
2086  

6 0 . 0 0  
2 9 . 4 3  
2 6 . 9 0  

2 . 5 3  

7 0 . 0 0  
2 9 . 1 1  
-5.00 
2 4 . 1 1  

1 4 7 7  

2 7 . 6 8  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
1 
I 



I 
I\ 
i 
1 .  
I .  
3 
I 
I 
I 
I' 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.> 

T e s t  No.  2 
8 P u l p  D r y e r  S t a c k  

R e s u l t s  o f  O x i d e s  o f  N i t r o g e n  

D a t e  o f  run . . . . . . . . . . . . . . . .  0 
T i m e  o f  run ............ ( H R S )  

F l a s k  n u m b e r . . . . .  . . . . . . . . . . .  
V o l u m e  o f  f l a s k  ......... ( M L )  

D a t a :  t i m e  o f  s a m p l i n g  

f l a s k  t e m p e r a t u r e . .  (DEG-F) 
b a r .  p r e s s  . . . . . . . . .  (1N.HG) 
f l a s k  v a c u u m  . . . . . . .  (1N.HG) 
f l a s k  a b s .  p r e s s . .  . (1N.HG)  

D a t a :  T i m e  o f  F l a s k  O p e n i n g  

f l a s k  t e m p e r a t u r e . .  (DEG-F)  
l a b .  b a r .  p r e s s  . . . .  ( I N . H G 1  
f l a s k  s t a t i c  p r e s s .  (1N.HG) 
f l a s k  a b s .  p r e s s  ... ( 1 N . H G )  

V o l u m e  g a s  s a m p l e d  .... (DSML) 

M o i s t u r e  c o n t e n t  . . . . . .  ( % V / V )  

N i t r a t e  I n  g a s  s a m p l e  ... ( J G )  
NO2 i n  g a s  s a m p l e  ....... ( J G )  

NOx C o n c e n t r a t i o n  

(GR/OSCF) . ................ 
(MG/DSCM) . . . . . . . . . . . . . . . . .  
(PPM-DRY) . ................ 
(PPM-WET) . . . . . . . . . . . . . . . . .  

NOX E m i s s i o n  r a t e  . . .. ( L 8 / H R )  

I n t e r p o l 1  L a b s  R e p o r t  No.: 4 - 2 3 2 6  
A m e r i c a n  C r y s t a l  S u g a r  

E a s t  G r a n d  F o r k s .  M i n n e s o t a  

NOx) D e t e r m i n a t i o n s - - - - - - - - -  U e t h o d  7 

Run 2A Run 2 8  Run 2C 

- 2 3 - 9 4  0 2 - 2 3 - 9 4  0 2 - 2 3 - 9 4  
1 7 4 5  1 8 3 5  1850 

47 4 8  67  
2 0 7 4  2 1 0 2  2 0 7 3  

6 0 . 0 0  6 0 . 0 0  6 0 . 0 0  
2 9 . 4 3  2 9 . 4 3  2 9 . 4 3  
2 6 . 9 5  2 6 . 8 5  2 6 . 9 5  

2 . 4 8  2 . 5 8  2 . 4 8  

41 

70.00 7 0 . 0 0  7 0 . 0 0  
2 9 . 1 1  2 9 . 1 1  2 9 . 1 1  

0 . 5 0  - 3 . 3 5  0 . 6 0  
2 9 . 6 1  2 5 . 7 6  2 9  :71 

1 8 4 7  1 5 9 9  1 8 5 3  

2 7 . 6 8  2 7 . 6 8  2 7 . 6 8  

2 5 9 . 0  
1 9 2 . 2  

0 . 0 4 5 3  
1 0 4  

5 4  
3 9  

1 4 . 5 3  

Run 2 0  

0 2 - 2 3 - 9 4  
1 9 1 0  

6 8  
2 1 0 1  

6 0 . 0 0  
2 9 . 4 3  
2 7 . 0 0  

2 . 4 3  

7 0 . 0 0  
2 9 . 1 1  

0 .50  
2 9 . 6 1  

1 8 7 5  

2 7 . 6 8  

2 4 3 . 0  
1 8 0 . 3  

0 . 0 4 2 0  
9 6  
50 5 1  

36 
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T e s t  No. 2 
B P u l p  D r y e r  S t a c k  

I n t e r p o l l  Labs  R e p o r t  NO. 4 - 2 3 2 6  
A m e r i c a n  C r y s t a l  Sugar  

E a s t  G r a n d  F o r k s ,  M i n n e s o t a  

I 
I R e s u l t s  o f  O x i d e s  o f  N i t r o g e n  (NOx) D e t e r m i n a t i o n s - - - - - - - - -  M e t h o d  i 

D a t e  o f  r u n . .  . . ............ 
T ime  o f  run ............ (HRS) 

F l a s k  number  . . . . . . . . . . . . . . . .  
Volume o f  f l a s k  . . . . . . . . .  (ML)  

D a t a :  t i m e  o f  s a m p l i n g  

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  
b a r .  p r e s s  . . . . . . . . .  ( 1 N . H G )  
f l a s k  vacuum . . . . . . .  ( 1 N . H G )  
f l a s k  a b s .  p r e s s . .  . ( 1 N . H G )  

D a t a :  T i m e  o f  F l a s k  O p e n i n g  

f l a s k  t e m p e r a t u r e . . ( D E G - F )  
l a b .  b a r .  p r e s s  . . . .  ( 1 N . H G )  
f l a s k  s t a t i c  p r e s s .  (1N.HG) 
f l a s k  a b s .  p r e s s . .  . (1N.HG) 

Vo lume g a s  s a m p l e d  . . . .  (DSML) 

M o i s t u r e  c o n t e n t  . . . . . . (  % V / V )  

N i t r a t e  i n  g a s  s a m p l e  . . .  ( J G )  
NO2 i n  g a s  s a m p l e  . . . . . . .  ( J G )  
NOx C o n c e n t  r a t  i o n  

(GR/DSCF) . . . . . . . . . . . . . . . . .  
.(MG/DSCM) . . . . . . . . . . . . . . . . .  

( P P M - D R Y )  . . . . . . . . . . . . . . . . .  
(PPM-WET) . . . . . . . . . . . . . . . . .  

NOX E m i s s i o n  r a t e  . . . .  (LB/HR) 

Run 3A 

0 2 - 2 3 - 9 4  
1 9 4 5  

6 9  
2 0 6 9  

60.00 
2 9 . 4 3  
2 6 . 8 5  

2 . 5 8  

7 0 . 0 0  
2 9 . 1 1  

0 .10  
2 9 . 2 1  

1808 

2 7 . 6 8  

2 7 6 . 0  
2 0 4 . 8  

0 . 0 4 9 5  
1 1 3  

5 9  
4 3  

1 5 . 8 7  

Run 3 8  

0 2 - 2 3 - 9 4  
2 0 1 3  

7 0  
2 0 7 1  

60.00 
2 9 . 4 3  
2 6 . 8 0  

2 . 6 3  

7 0 . 0 0  
2 9 . 1 1  
-0.10 
2 9 . 0 1  

1 7 9 3  

2 7 . 6 8  

3 0 7  .O 
2 2 1 . 8  

0 . 0 5 5 5  
1 2 7  

6 6  
4 8  

1 7 . 8 0  

Run 3C 

0 2 - 2 3 - 9 4  
2 0 2 9  

7 1  
2 0 3 8  

60 .00  
2 9 . 4 3  
2 6 . 8 0  

2 . 6 3  

7 0 . 0 0  
2 9 . 1 1  
- 6 . 5 0  
2 2 . 6 1  

1 3 3 5  

2 7 . 6 8  

2 5 3 . 0  
1 8 7 . 7  

0 . 0 6 1 4  
1 4 1  

1 4  
5 3  

1 9 . 7 0  

42 

Run 30 

0 2 - 2 3 - 9 4  I 
2 0 4 0  

7 2  I 2 0 9 2  

60.00 

2 9 . 4 3  2 6 . 8 0  I 
2 . 6 3  

70.00 
2 9 . 1 1  1 
- 4 . 3 0  
2 4 . 8 1  

1 5 2 2  I 
2 7 . 6 8  I 
2 0 0 * 3  I 
2 7 0 . 0  

0 . 0 5 7 5  1 3 2  I 
6 9  L )  

50 I 1 8 . 4 4  

I 
I 
I 



I 
1 )  
I 
1 
I, 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

I 
I 

) 

C '  

I n t e r p o l 1  Labs  R e p o r t  No. 4-2326 
A m e r i c a n  C r y s t a l  S u g a r  

E a s t  G r a n d  F o r k s ,  M i n n e s o t a  

T e s t  No. 5 
C P u l p  D r y e r  S t a c k  

R e s u l t s  o f  O x i d e s  o f  N i t r o g e n  (NOx) De te rm ina t ions - - - - - - - ' - -  H e t h o d  -7 

Run 1 A  Run 16 Run 1C Run 1 D  

D a t e  o f  run . . . . . . . . . . . . . . . .  02-24-94 02-24-94 02-24-94 02-24-94 
Time o f  r u n  . . . . . . . . . . . .  (HRS) 832 847 914 929 

F l a s k  number .  . . . . . . . . . . . . . . .  13 14 15 16 
Volume o f  f l a s k  . ........ (ML)  2060 2048 2045 2067 

D a t a :  t i m e  o f  s a m p l i n g  

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  50.00 50.00 50 .00  50.00 
b a r .  p r e s s  . . . . . . . . .  (1N.HG) 29.24 29.24 29.24 29.24 
f l a s k  vacuum . . . . . . .  (1N.HG) 26.70 26.90 26.80 26.85 
f l a s k  a b s .  p r e s s  . . .  (1N.HG) 2.54 2.34 2.44 2.39 

D a t a :  T ime  o f  F l a s k  O p e n i n g  

f l a s k  t e m p e r a t u r e . .  (DEG-F) 70.00 70.00  70.00 70.00 
l a b .  b a r .  p r e s s  . . . .  (1N.HG) 29.10 29.10 29.10 29.10 
f l a s k  s t a t i c  p r e s s . ( I N . H G )  1.10 6.35 5.75. -0.40 
f l a s k  a b s .  p r e s s . .  . (1N.HG) 30.20 35.45 34.85 28.70 

Volume gas  s a m p l e d  . . . .  (DSML) 1867 2223 2173 1782 

M o i s t u r e  c o n t e n t  . . . . . .  ( * V / V )  28.69 28.69 28.69 28.69 

NO2 i n  gas  s a m p l e  . . . . . . .  ( J G )  389.5 336.9 323.5 325.0 
N i t r a t e  i n  gas  samp le  . . . ( J  G )  525.0 454.0 436.0 438.0 

NOx C o n c e n t r a t i o n  
.'I . . . . . . . . . . . . . . . . .  0.0651 0.0797 '. (GR/DSCF) 0.0912 0.0662 

( M G / D S C M )  . . . . . . . . . . . . . . . . .  209 152 149 182 
(PPM-DRY) . . . . . . . . . . . . . . . . .  109 79 78 95 
(PPM-WET) . . . . . . . . . . . . . . . . .  78 56 56 68 

NOX E m i s s i o n  r a t e  . . . .  (LB/HR)  19.62 14.25 14.00 17.15 
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I n t e r p o l 1  L a b s  R e p o r t  No. 4 - 2 3 2 6  
A m e r i c a n  C r y s t a l  S u g a r  

E a s t  G r a n d  F o r k s ,  M i n n e s o t a  

T e s t  No. 5 
c p u l p  D r y e r  S t a c k  

R e s u l t s  o f  O x i d e s  o f  N i t r o g e n  (NOx)  Oetermlnations---------Hethod 7 

Run 2 A  

D a t e  o f  r u n  . . . . . . . . . . . . . . . .  0 2 - 2 4 - 9 4  
T i m e  o f  r un  . . . . . . . . . . . .  (HRS) 

F l a s k  n u m b e r  . . . . . . . . . . . . . . . .  
V o l u m e  o f  f l a s k  . . . . . . . . .  ( M L )  

D a t a :  t i m e  o f  s a m p l i n g  

f l a s k  t e m p e r a t u r e . .  (DEG-F)  
b a r .  p r e s s  . . . . . . . . .  (1N.HG) 
f l a s k  v a c u u m  . . . . . . .  (1N.HG)  
f l a s k  a b s .  p r e s s . .  . ( I N . H G )  

D a t a :  T i m e  o f  F l a s k  O p e n i n g  

f l a s k  t e m p e r a t u r e . .  (DEG-F)  

f l a s k  s t a t i c  p r e s s .  I N . H G )  
l a b .  b a r .  p r e s s  . . . .  1N.HG) 

f l a s k  a b s .  p r e s s  . . .  I N . H G )  

V o l u m e  g a s  s a m p l e d  . . .  (DSML) 

M o i s t u r e  c o n t e n t  . . . . . .  ( % V / V )  

N i t r a t e  i n  g a s  s a m p l e  . . .  ( J G )  
NO2 i n  g a s  s a m p l e  . . . . . . .  ( J G )  

NOx C o n c e n t r a t i o n  

(GR/OSCF) . . . . . . . . . . . . . . . . .  
(MG/DSCM) . . . . . . . . . . . . . . . . .  
(PPM-DRY) . . . . . . . . . . . . . . . . .  
(PPM-WET) . . . . . . . . . . . . . . . . .  

NOX E m i s s i o n  r a t e  . . . .  (LE/HR) 

9 4 5  

1 7  
2 0 5 4  

4 5 . 0 0  
2 9 . 2 4  
2 6 . 9 0  

2 . 3 4  

7 0 . 0 0  
2 9 . 1 0  

1 . 6 0  
3 0 . 7 0  

1 9 0 7  

2 8 . 6 9  

3 3 3 . 0  
2 4 7 . 1  

0 . 0 5 6 6  
1 3 0  

6 8  
4 0  

1 2 . 1 8  

44 

Run 2 8  Run 2C Run 2 0  

0 2 - 2 4 - 9 4  0 2 - 2 4 - 9 4  0 2 - 2 4 - 9 4  
9 5 8  1 0 1 4  1 0 3 0  

1 8  4 3  44  
2 0 4 5  2 0 0 8  2 0 9 0  

4 0 . 0 0  4 0 . 0 0  40.00 
2 9 . 2 4  2 9 . 2 4  2 9 . 2 4  
2 6 . 6 0  2 7 . 1 0  2 7 . 1 0  

2 . 6 4  2 . 1 4  2 . 1 4  

7 0 . 0 0  7 0 . 0 0  7 0 . 0 0  
29.10 2 9 . 1 0  2 9 . 1 0  
-5 .00  - 5 . 6 5  0 . 7 0  
2 4 . 1 0  2 3 . 4 5  2 9 . 8 0  

1 4 3 2  1 4 5 4  1 8 9 2  

2 8 . 6 9  2 8 . 6 9  2 8 . 6 9  

3 2 7 . 0  
2 4 2 . 6  

0 . 0 7 4 0  
1 6 9  

6 3  

1 5 . 9 3  

8 9  -.? 
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I n t e r p o l l  L a b s  R e p o r t  No. 4-2326 
A m e r i c a n  C r y s t a l  S u g a r  

E a s t  G r a n d  F o r k s ,  M i n n e s o t a  

T e s t  No. 5 
C P u l p  D r y e r  S t a c k  

R e s u l t s  o f  O x i d e s  o f  N i t r o g e n  ( N O x )  Determinations--------- M e t h o d  7 

Run 3 A  R u n  3 8  R u n  3C Run 30  

D a t e  o f  r u n  . . . . . . . . . . . . . . . .  02-24-94 02-24-94 02-24-94 02-24-94 
T i m e  o f  r u n  ............ (HRS) 1048 1108 1120 1135 

F l a s k  n u m b e r . . . . .  ........... 45 46 47 48 
Volume o f  f l a s k  ........ : ( M L )  2086 2090 2074 2102 

Data :  t ime of s a m p l i n g  

f l a s k  t e m p e r a t u r e . .  ( O E G - F )  40.00 40.00 35.00 36.00 
b a r .  p r e s s  . . . . . . . . .  ( 1 N . H G )  29.24 29.24 29.24 29.24 
f l a s k  vacuum . . . . . . .  ( 1 N . H G )  27.10 26.90 27.40 27.80 
f l a s k  a b s .  p r e s s . .  . ( 1 N . H G )  2.14 2.34 1.84 1.44 

Data:  Time o f  F l a s k  O p e n i n g  

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  70.00 70.00 70.00 70.00 
l a b .  b a r .  p r e s s  .... ( 1 N . H G )  29.10 29.10 29.10 29.10 

f l a s k  a b s .  p r e s s . .  . ( I N . H G )  34.10 35.10 29.60 25.75 

Volume g a s  s a m p l e d  .... (DSML) 2184 2242 1884 1674 

f l a s k  s t a t i c  p r e s s .  ( I N . H G )  5.00 6.00 0.50 -3.35 

M o i s t u r e  c o n t e n t  ...... ( % V / V )  28.69 28.69 28.69 28.69 

N i t r a t e  i n  g a s  s a m p l e . .  ( J G )  
NO2 i n  g a s  s a m p l e  . . . . . . .  ( J G )  

- . 

NOx C o n c e n t r a t i o n  

( G R / D S C F )  ................. 
(MG/OSCM) . . . . . . . . . . . . . . . . .  
(PPM-DRY) . . . . . . . . . . . . . . . . .  
(PPM-WET) . . . . . . . . . . . . . . . . .  

N O X  E m i s s i o n  r a t e  .... (LB/HR) 

45 



Filename: BEETI6.WQl 
Date: 16-Dec-94 

Facility: American Crystal Sugar 

Source: Pulp dryer with multiple cyclones 
Location: East Grand Forks, Minnesota 

Test date: 02/24/94 
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Filename: BEET1 J WQI 
Date: 16-Dec-94 

Facility: American Crystal Sugar 

Source: Pulp dryer with multiple cyclones 
Location: East Grand Forks, Minnesota 

Test date: 02/23/94 

1. Emission Data/Mass Flux Rates/Emission Factors 

DSCFM BASED ON A STANDARD TEMPERATURE OF 68 DEGREES FAHRENHEIT 



Filename: BEETl6B.WQt 
Date: 16-Dec-94 

Facility: American Crystal Sugar 

Source: Pulp dryer with multiple cyclones 
Location: East Grand Forks, Minnesota 

Test date: 02/23/94 
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APPENDIX Q 

REPORT EXCERPTS FROM REFERENCE 17 

(American Crystal Sugar Company, March 26, 1992) 
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DATE OF RUN 
RUN START TIME 
RUN END TIME 

STACK STATIC PRESSURE (in. H20) 
CROSS SECTIONAL AREA ( s q .  ft.) 
PITOT TUBE COEFFICIENT 

SAMPLE GAS HOISTURE ANALYSES 
CONDENSER ( m l . )  
IMPINGER (ml.) 

TOTAL (grams) 
DESSICCANT (grams) 

SAMPLE GAS MOISTURE CONTENT ( % )  

TOTAL PARTICULATE COLLECTED (g) 

DRY GAS METER COEFFICIENT 
BAROMETRIC PRESSURE (in. Hg) 
AVG. ORIFICE PRESSURE DROP (in. H20) 
AVG. GAS METER TEMP. (degrees F) 

VOLUME THROUGH GAS METER 
AT METER CONDITIONS (cf) 
STANDARD CONDITIONS (dscf) 

TOTAL SAMPLING TIME (min.) 
NOZZLE DIAMETER (in.) 
AVG. STACK GAS TEMP. (degrees F) 

AVG. STACK GAS VELOCITY (ft/SeC) 

VOLUMETRIC FLOWRATE 
ACTUAL (acfm) 
DRY STANDARD (dscfm) 

ISOXINETIC VARIATION ( a )  

PARTICULATE CONCENTRATION 
ACTUAL (gr/acf) 
DRY STANDARD (gr/dscf) 

PARTICLE MASS RATE (lb/hr) 

21-Jan-92 
1315 
1519 

-0.84 
19.308 
0.840 

0.00 
696.00 
300.00 
996.00 

32.39 

0.4594 

1.001 
28.85 
3.65 
113.3 

109.20 
97.93 

96 
0.312 
233.3 

58.99 

68336 
33856 

109.64 

0.0359 
0.0724 

20.985 

21-Jan-92 21-Jan-92 
1600 
1745 

-0.84 
19.308 
0.840 

0.00 
676.00 
302.00 
978.00 

33.09 

0.4335 

1.001 
28.85 
3.32 
118.7 

104.93 
93.16 

96 
0.312 
232.8 

59.33 

68733 
33725 

104.70 

0.0352 
0.0718 

20.736 

1815 
2013 

-0.84 
19.308 
0.840 

0.00 
740.00 
174.00 
914.00 

32.16 

0.4454 

1.001 
28.85 
3.16 
117.6 

102.16 
90.82 

96 
0.312 
228.8 

58.89 

68225 
34139 

100.84 

0.0379 
0.0757 

22.121 



DATE OF RUN 
RUN START TIME 
RUN END TIME 

STACK STATIC PRESSURE (in. H20) 
CROSS SECTIONAL AREA (Sq- ft.) 
PITOT TUBE COEFFICIENT 

SAMPLE GAS HOISTURE ANALYSES 
CONDENSER (ml.) 
IMPINGER (ml.) 
DESSICCANT (grams) 
TOTAL (grams) 

SAMPLE GAS MOISTURE CONTENT ( % )  

TOTAL PARTICULATE COLLECTED (9) 

DRY GAS METER COEFFICIENT 

A.Vti. UTtIFiCE pzss-u-~ J'iOp ;in* x>3; 
BAROMETRIC PRESSURE ( i n .  Hg) 

AVG. GAS METER TEMP. (degrees F) 

VOLUME THROUGH GAS METER 
AT METER CONDITIONS (cf) 
STANDARD CONDITIONS (dscf) 

TOTAL SAMPLING TIME (min.) 
NOZZLE DIAMETER (in.) 
AVG. STACK GAS TEMP. (degrees F) 

AVG. STACK GAS VELOCITY (ft/BeC) 

VOLUMETRIC FLOWRATE 
ACTUAL (acfm) 
DRY STANDARD (dscfm) 

ISOKINETIC VARIATION ( % )  

PARTICULATE CONCENTRATION 
ACTUAL (gr/acf) 
DRY STANDARD (gr/dscf) 

PARTICLE MASS PATE (lb/hr) 

1020 
1212 

-0.43 
19.308 
0.840 

0.00 
984.00 
341.00 
1325.00 

42.65 

0.5441 

1.001 
28.70 
2.75 
122.4 

95.77 
83.91 

96 
0.312 
227.8 

54.50 

63134 
26632 

109.19 

0.0422 
0.1001 

22.816 

1250 
1430 

-0.43 
19.308 
0.840 

0.00 
1074.00 
86.00 

1160.00 

42.44 

0.4578 

1.001 
28.70 
2.14 
123.5 

84.86 
74.11 

96 
0.312 
218.4 

54.01 

62566 
26857 

104.60 

0.0409 
0.0953 

21.920 

1515 
1652 

-0.43 
19.308 
0.840 

0.00 
1018.00 
189.00 
1207.00 

44.09 

0.5965 

1.001 
28.70 
2.04 
128.6 

83.29 
72.09 

96 
0.312 
219.8 

54.35 

62962 
26199 

104.29 

0.0531 
0.1277 

28.644 
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AMERICAN CRYSTAL SUGAR 
MOORHEAD, MINNESOTA 

TEST NO. 3 
SOURCE/SITE: SOUTH DRYER STACK 

RESULTS OF PARTICULATE LOADING DETERMINATIONS - METHOD 5 ________________________________________----------------------------------- 
RUN 1 RUN 2 RUN 3 _-----_-_-_ _----____A --_-__-_-- 

DATE OF RUN 23-Jan-92 23-Jan-92 23-Jan-92 
RUN START TIME 1005 1220 1445 
RUN END TIME 1145 1355 1630 

STACK STATIC PRESSURE (in. H20) 
CROSS SECTIONAL AReA (Sq. ft.) 
PITOT TUBE COEFFICIENT 

SAMPLE GAS MOISTURE ANALYSES 
CONDENSER (ml. ) 
INPINGER (ml.) 
DESSICCANT (grams) 
TOTAL (grams) 

-0.45 -0.45 -0.45 
19.308 19.308 19.308 
0.840 0.840 0.840 

0.00 0.00 0.00 
1135.00 1135.00 1036.00 
89.00 89-00 23.00 

1224.00 1224.00 1059.00 

SAMPLE GAS MOISTURE CONTENT ( % )  46.02 46.74 43.70 

TOTAL PARTICULATE COLLECTED (g) 0.4289 0.4762 d 0.505 2 

DRY GAS METER COEFFICIENT 1.001 1.001 1.001 
BAROMETRIC PRESSURE (in. Hg) 28.66 28.68 28.68 
AVG. ORIFICE PRESSVRE DROP (in. H20) 1.74 1.64 1.58 
AVG. GAS METER TEMP. (degrees F) 107.5 107.8 109.7 

VOLUME THROUGH GAS KETER 
AT METER CONDITIONS (Cf) 
STANDARD CONDITIONS (dscf) 

TOTAL SAMPLING TIME (min.) 
NOZZLE DIAMETER (in.) 
AVG. STACK GAS TEMP. (degrees F) 

75.44 73.35 72.00 
67.63 65.70 64.26 

96 96 96 
0.312 0.312 0.312 
217.1 213.1 203.3 

AVG. STACK GAS VELOCITY (ft/sec) 49.30 49.33 48.71 

VOLUMETRIC FLOWRATE 
ACTUAL (acfm) 
DRY STANDARD (dscfm) 

57117 57148 56430 
23021 22860 24213 

ISOKINETIC VARIATION ( % )  109.02 108.94 

PARTICULATE CONCENTRATION 
ACTUAL (grjacf) 
DRY STANDARD (gr/dscf) 0.0979 0.1119 gsesr 

a . l Z f 3  

PARTICLE MASS RATE (lb/hr) 19.291 21.893 -25.114 

LB;g 



DATE OF RUN 
RUN START TIME 
RUN END TIME 

STACK STATIC PRESSURE (in. H20) 
CROSS SECTIONAL AREA (Sq .  ft.) 
PITOT TUBE COEFFICIENT 

SAMPLE GAS MOISTURE ANALYSES 
CONDENSER (ml. ) 
IMPINGER (ml.) 
DESSICCANT (grams) 
TOTAL (grams) 

SAMPX-GAS MOISTURE CONTENT ( 0 )  

TOTAL PARTICULATE COLLECTED (g)  

DRY GAS METER COEFFICIENT 
BAROMETRIC PRESSURE ( i n .  Hg) 
AVC. ORIFICE PRESSURE DROP (in. HZO) 
AVG. GAS METER TEMP. (degrees F) 

VOLUME THROUGH GAS KETER 
AT METER CONDITIONS (cf) 
STANDARD CONDITIONS (dscf) 

TOTAL SAMPLING TIME (min.)  
NOZZLE DIAMETER (in.) 
AVG. STACK GAS TEMP. (degrees F) 

AVG. STACK GAS VELOCITY (ftlsec) 

VOLUMETRIC FLOWRATE 
ACTUAL (acfm) 
DRY STANDARD (dscfm) 

ISOKINETIC VARIATION ( % )  

PARTICULATE CONCENTRATION 
ACTUAL (gr/acf) 
DRY STANDARD (gr/dscf) 

PRRTICLE MASS RATE (lb/hr) 

24-Jan-92 24-Jan-92 
1015 1245 
1210 1420 

-0.55 -0.55 
19.308 19.308 
0.840 0.840 

0.00 0.00 
1109.00 1190.00 
122.00 24.00 

1231.00 1214.00 

43.35 

0.6358 

1.001 
28.83 
2.17 
107.8 

84.02 
75.75 

96 
0.312 
209.5 

50.80 

58851 
25297 

108.32 

0.0557 
0.1295 

28.053 

44.73 

0.5193 

1.001 
28.83 
1.90 

115.3 

79.47 
70.66 

96 
0.312 
201.5 

50.17 

58123 
24675 

108.55 

0.0482 
0.1134 

23.961 

24-Jan-92 
1505 
1655 

-0.55 
19.308 
0.840 

0.00 
1242.00 

15.00 . 
1257.00 

45.34 

0.4688 

I. 001 
28.83 
1.98 

126.5 

81.83 
71.38 

96 
0.312 
190.8 

50.24 

58206 
24840 

108.92 

0.0433 
0.1014 

21.555 
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AMERICAN CRYSTAL SUGAR 
MOORHEAD, MINNESOTA 

TEST NO. 2 
SOURCE/SITE: SOUTH DRYER MULTI-CLONE INLET 

RESULTS OF PARTICULATE LOADING DETERMINATIONS - METHOD 5 -------_________________________________----------------------------------- 
RUN 1 RUN 2 RUN 3 ----------- --___----- _______--_ 

DATE OF RUN 22-Jan-92 22-Jan-92 22-Jan-92 
RUN START TIME 1020 1250 1515 
RUN END TIME 1200 1430 1655 

STACK STATIC PRESSURE (in. H20) 

PITOT TUBE COEFFICIENT 
CROSS SECTIONAL AREA (sq. it.) 

SAMPLE GAS MOISTURE ANALYSES 
CONDENSER (ml.) 
IMPINGER (ml.) 
DESSICCANT (grams) 
TOTAL (grams) 

2.80 2.80 2.80 
53.472 53.472 53.472 
0.840 0.840 0.840 

381.00 398.00 407.00 
0.00 0.00 0.00 

206.00 179.00 
587.00 577.00 527.00 

120.00 . 

SAMPLE GAS MOISTURE CONTENT ( 0 )  39.35 42.06 40.72 

TOTAL PARTICULATE COLLECTED (g) 1.1431 1.0204 1.0523 

DRY GAS METER COEFFICIENT 1.000 1.000 1.000 
BARONeTRIC PRESSURE (in. Hg) 28.70 28.70 28.70 
AVG. ORIFICE PRESSURE DROP (in. H20) 0.85 0.66 0.62 
AVG. GAS METER TEMP. (degrees F) 124.8 125.0 128.2 

VOLUME THROUGH GAS METER 
AT METER CONDITIONS (cf) 
STANDARD CONDITIONS (dscf) 

TOTAL SAMPLING TIME (min.) 
NOZZLE DIAMETER (in.) 
AVG. STACK GAS TEMP. (degrees F) 

49.12 43.19 41.92 
42.62 37.44 36.14 

96 96 96 
0.313 0.313 0.313 
243.0 242.8 242.8 

AVG. STACK GAS VELOCITY (ft/sec) 27.56 27.31 27.09 

VOLUMETRIC FLOWRATE 
ACTUAL (acfm) 
DRY STANDARD (dscfm) 

88431 87614 86927 
38918 36846 37402 

ISOKINETIC VARIATION ( % )  105.87 105.98 100.77 

PARTICULATE CONCENTRATION 
ACTUAL (gr/acf) 
DRY STANDARD (gr/dscf) 

0.1822 0.1769 0.1934 
0.4139 0.4206 0.4494 

PARTICLE MASS RATE (lb/hr) 137.931 132.691 143.911 



AMERICAN CRYSTAL SUGAR 
MOORHEAD, MINNESOTA 

TEST NO. 1 
SOURCE/SITE: SOUTH DRYER MULTI-CLONE INLET 

RESULTS OF PARTICULATE LOADING DETERMINATIONS - WETHOD 5 ________________________________________--_------_------------------------- 
RUN 1 RUN 2 RUN 3 _-_----__-_ __-------- -----__-__ 

DATE OF RUN 21-Jan-92 21-Jan-92 21-Jan-92 
RUN START TINE 1315 1600 1825 
RUN END TIME 1500 1742 2002 

STACK STATIC PRESSURE (in. H20) 
CROSS SECTIONAL AREA (sq. ft.) 
PITOT TUBE COEFFICIENT 

SAMPLE GAS MOISTURG ANALYSES 
CONDENSER (ml.) 
IMPINGER (ml.) 
DESSICCANT (grams) 
TOTAL (grams) 

2.80 2.80 2.80 
53.472 53.472 53.472 
0.840 0.840 0.840 

374.00 342.00 0.00 
0.00 0.00 0.00 
34.00 46.00 34.00 
408.00 388.00 34.00 

SAMPLE GAS MOISTURE CONTENT (0) ' 31.09 31.76 31.18 

TOTAL PARTICULATE COLLECTED (9) 0.9751 1.0606 0.8696 

DRY GAS METER COEFFICIENT 1.000 1.000 1.000 
BAROMETRIC PRESSURE (in. Hg) 28.85 28.85 28.85 
AVG. ORIFICE PRESSURE DROP (in. H20) 0.84 0.73 0.72 
AVG. GAS METER TEMP. (degrees F) 127.0 124.5 126.6 

VOLUME THROUGH GAS NETER 
AT METER CONDITIONS (cf) 
STANDARD CONDITIONS (dscf) 

TOTAL SAMPLING TIME (min.) 
NOZZLE DIAMETER (in.) 
AVG. STACK GAS TEMP. (degrees F) 

49.03 45.02 45.22 
42.60 39.27 39.30 

96 96 96 
0.313 0.313 0.313 
248.8 247.2 244.4 

AVG. STACK GAS VELOCITY (ft/sec) 25.39 25.10 25.26 

VOLUMETRIC FLOWRATE 
ACTUAL (acfm) 
DRY STANDARD (dscfm) 

81456 80531 81030 
40605 39847 40596 

ISOKINETIC VARIATION ( % )  109.42 102.80 100.98 

PARTICULATE CONCENTRATION 
ACTUAL (gr/acf) 
DRY STANDARD (gr/dscf) 

0.1761 0.2062 0.2388 
0.3533 0.4167 0.3414 

PARTICLE MASS RATE (lb/hr) 122.817 142.180 118.679 



AMERICAN CRYSTAL SUGAR 
MOORHEAD, MINNESOTA 

TEST NO. 3 
SOURCE/SITE: SOUTH DRYER MULTI-CLONE INLET 

RESULTS OF PARTICULATE LOADING DETERMINATIONS - KETHOD 5 ________________________________________----------------------------------- 

DATE OF RUN 
RUN START TIME 
RUN END TIME 

STACK STATIC PRESSURE (in. H20) 
CROSS SECTIONAL AREA (sq. ft.) 
PITOT TUBE COEFFICIENT 

SAMPLE GAS MOISTURE ANALYSES 
CONDENSER ( r n l . )  
IMPINGER (ml. ) 
DESICCANT (grams) 
TOTAL (grams) 

SAMPLE GAS MOISTUR€ CONTENT ( % )  

TOTAL PARTICULATE COLLECTED (g) 

DRY GAS METER COEFFICIENT 
BAROMETRIC PRESSURE (in. Hg) 
AVG. ORIFICE PRESSURE DROP (in. H20) 
AVG. GAS METER TEMP. (degrees F) 

VOLUME THROUGH GAS METER 
AT METER CONDITIONS (cf) 
STANDARD CONDITIONS (dscf) 

TOTAL SAMPLING TIME (min.) 
NOZZLE DIAMETER (in.) 
AVG. STACK GAS TEMP. (degrees F) 

AVG. STACK GAS VELOCITY (ft/sec) 

VOLUMETRIC FLOWRATE 
ACTUAL (acfrn) 
DRY STANDARD (dscfm) 

ISOKINETIC VARIATION ( % )  

PARTICULATE CONCENTRATION 
ACTUAL (gr/acf) 
DRY STANDARD (gr/dscf) 

PARTICLE MASS RATE (lb/hr) 

23-Jan-92 
945 
1130 

2.60 
53.472 
0.840 

416.00 
0.00 

125.00 
541.00 

42.88 

1.0501 

1.000 
28.68 
0.53 
105.6 

37.90 
33.94 

96 
0.313 
243.6 

25.16 

80713 
33386 

106.05 

0.1975 
0.4774 

136.465 

23-Jan-92 23-Jan-92 
1220 
1400 

2.60 
53.472 
0.840 

423.00 
0.00 

140.00 
563.00 

44.87 

1.0421 

1.000 
28.68 
0.50 
106.8 

36.45 
32.58 

96 
0.313 
243.3 

25.05 

80381 
32101 

105.85 

0.1972 
0.4937 

135.681 

1450 
1640 

2.60 
53.472 
0.840 

424.00 
0.00 
98.00 

522.00 

43.13 

1.1957 

1.000 
28.68 
0.49 
108.7 

36.40 
32.42 

96 
0.313 
244.0 

25.26 

81039 
33356 

101.38 

0.2343 
0.5692 

162.548 



DATE OF RUN 24-Jan-92 
RUN START TIHE 
RUN END TIME 

STACK STATIC PRESSURE (in. H20) 
CROSS SECTIONAL AREA (sq. ft. ) 
PITOT TUBE COEFFICIENT 

SAMPLE GAS MOISTURE ANALYSES 
CONDENSER ( m l . )  
IMPINGER ( m l . )  
DESSICCANT (grams) 
TOTAL (grams) 

SAMPLE GAS MOISTURE CONTENT ( a )  

TOTAL PARTICULATE COLLECTED (9) 

DRY GAS METER COEFFICIENT 
BAROMETRIC PRESSURE (in. Hg) 
AVG. ORIFICE PRESSURE DROP (in. HZO) 
AVG. GAS METER TEMP. (degrees F) 

VOLUME THROUGH GAS METER 
AT METER CONDITIONS (cf) 
STANDARD CONDITIONS (dscf) 

TOTAL SAMPLING TIME (min.) 
NOZZLE DIAMETER (in.) 
AVG. STACK GAS TEMP. (degrees F) 

AVG. STACK GAS VELOCITY (ft/sec) 

VOLUMETRIC FLOWPATE 
ACTUAL (acfm) 
DRY STANDARD (dscfm) 

ISOKINETIC VARIATION ( a )  

PARTICULATE CONCENTRATION 
ACTUAL (gr/acf) 
DRY STANDARD (gr/dscf) 

PARTICLE MASS RATE ( l b / h r )  

1015 
1200 

2.75 
53.472 
0.840 

413.00 
0.00 

223.00 
636.00 

42.35 

1.2384 

1.000 
28.83 
0.74 
116.9 

46.17 
40.78 

96 
0.313 
246.6 

28.26 

90671 
37901 

104.99 

0.1959 
0.4687 

152.087 

24-Jan-92 24-Jan-92 
1245 
1426 

2.75 
53.472 
0.840 

571.00 
0.00 
22.00 

593.00 

43.45 

1.2746 

1.000 
28.83 
0.59 
118.7 

41.30 
36.35 

96 
0.313 
244.2 

27.69 

88849 
36556 

103.72 

0.2227 
0.5411 

169.361 

1505 
1645 

2.75 
53,472 
0.840 

563.00 
0.00 

30.00 
593.00 

43.48 

1.1254 

1.000 
28.83 
0.60 
124.1 

41.64 
36.31 

96 
0.313 
247.5 

28.26 

90663 
37106 

102.06 

0.1958 
0.4783 

151.958 



AMERICAN CRYSTAL SUGAR 
WOORHEAD, WINNESOTA 

TEST NO. 1 
SOURCE/SITE: SOUTH DRYER STACK 

DATE OF TEST 

CARBON DIOXIDE 

OXYGEN 

CARBON WONOXIDE 

NITROGEN 

CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

WATER VAPOR 

DRY MOLECULAR WEIGHT 

WET WOLECLTLAR WEIGHT 

4.12 4.08 4.11 

16.00 15-50 15.25 

0.00 0.00 0.00 ' 

79.88 80.42 80.64 

2.79 2.73 2.79 

10.82 10.37 10.35 

0.00 0.00 0.00 

54.01 53.81 54.71 

32.39 33.09 32.16 

29.30 29.27 29.27 

25.64 25.54 25.64 



AMERICAN CRYSTAL SUGAR 
HOORHEAD, MINNESOTA 

TEST NO. 2 
SOURCE/SITE: SOUTH DRYER STACK 

RESULTS OF ORSAT & MOISTURE ANALYSES - METHODS 3 & 4 (%V/V) 

CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

CARBON DIOXIDE 

OXYGEN 

CARBON HONOXIDE 

NITROGEN 

WATER VAPOR 

DRY HOLECULAR WEIGHT 

WET HOLECULAR WEIGHT 

RUN 1 RUN 2 RUN 3 

22-Jan-92 22-Jan-92 22-Jan-92 

5.50 6.00 5.20 

14.75 14.25 15.10 

0.00 0.00 0.00 

79.75 79.75 79.70 

3.15 3.45 2.91 

8-46  8.20 8.44 
. .  

0.00 0.00 *. 0.00 

45.73 45.91 44.55 

42.65 42.44 44.10 

29.47 29.53 29.44 

24. 58 24.64 24.39 
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AUERICAN CRYSTAL SUGAR 
MOORHEAD, HINNESOTA 

TEST NO. 3 
SOURCEfSITE: SOUTH DRYER STACK 

RESULTS OF ORSAT & MOISTURE ANALYSES - METHODS 3 & 4 (%V/V) 

CARBON DIOXIDE 

OXYGEN 

CARBON HONOXIDE 

NITROGEN 

CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

WATER VAPOR 

DRY HOLECULAR WEIGHT 

WET MOLECULAR WEIGHT 

RUN 1 RUN 2 RUN 3 

23-Jan-92 23-Jan-92 23-Jan-92 

5.02 5.79 4.85 

15-10 14.58 15.50 

0.00 0.00 0.00 ' 

79 * 88 79.63 79.65 

2.71 3.08 2.73 

8.15 7.76 8.72 

0.00 0.00 0.00 

43.12 42.41 44.83 

46.02 46.75 43.71 

29.41 29.51 29.40 

24.16 24.13 24.41 



AMERICAN CRYSTAL SUGAR 
HOOFMEAD, MINNESOTA 

TEST NO. 4 
SOURCE/SITE: SOUTH DRYER STACK 

CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

. CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

WATER VAPOR 

DRY MOLECULAR WEIGHT 

WET MOLECULAR WEIGHT 

RUN 1 RUN 2 RUN 3 

24-Jan-92 24-Jan-92 24-Jan-92 

6.12 6.58 6.58 

14.00 13.65 13.88 

0.00 0.00 0.00 

79.88 79.77 79.54 

3.47 3.64 3.60 

7.93 7.55 7.59 

0.00 0.00 0.00 

45.24 44.10 43.48 

43.37 44.71 45.34 

29.54 29.60 29.61 

24.54 24.41 24.35 
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AMERICAN CRYSTAL SUGAR 
MOORHEAD, MINNESOTA 

TEST NO. 1 
SOURCE/SITE: SOUTH DRYER MULTI-CLONE INLET 

CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN , 

WATER VAPOR 

DRY M O L E C ~  WEIGHT 

WET MOLECULAR WEIGHT 

RUN 1 RUN 2 RUN 3 

21-Jan-92 21-Jan-92 21-Jan-92 

4.12 

16.00 

0.00 

79.88 

2.84 

11.03 

0.00 

55.05 

31.09 

29.30 

25.79 

4.08 

15.50 

0.00 

80.42 

2.79 

10.58 

0.00 

54.90 

31.74 

29.27 

25.69 

4.11 

15.25 

0.00 

80.64 

2.83 

10.50 

0.00 

55.50 

31.18 

29.27 

25.75 



AMERICAN CRYSTAL SUGAR 
MOORHEAD, MINNESOTA 

TEST NO. 2 
SOURCE/SITE: SOUTH DRYER MULTI-CLONE INLET 

DATE OF TEST 

DRY BASIS (ORSAT), % 

CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

WET BASIS (ORSAT), % 

c=z.Ee?? "1"YI"E 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

WATER VAPOR 

DRY MOLECULAR WEIGHT 

WET MOLECULAR WEIGHT 

5.50 6.00 5.20 

14.75 14.25 15.10 

0.00 0.00 0.00 

79.75 79.75 79.70 

3.08 

8.94 8.26 8.95 

_I A n  
2. -0 

- - 1  
2. 2.. 

0.00 0.00 0.00 

48.36 46.21 47.25 

39.36 42.06 40.72 

29.47 29.53 29.44 

24.96 24.68 24.70 
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AUERICAN CRYSTAL SUGAR 
HOORHEAD, MINNESOTA 

TEST NO. 3 
SOvRCE/SITE: SOUTH DRYER HULTI-CLONE INLET 

DATE OF TEST 

DRY BASIS (ORSAT), % 

RUN 1 RUN 2 RUN 3 

23-Jan-92 23-Jan-92 23-Jan-92 

CARBON DIOXIDE 

OXYGEN 

CARBON HONOXIDE 

NITROGEN 

5.02 5.79 4.85 

15.10 14.58 15.50 

0.00 0.00 0.00 

79.88 79.63 79.65 

WET BASIS (ORSAT), % ____________________---------- 
CARBON DIOXIDE 

OXYGEN 

CARBON HONOXIDE 

NITROGEN 

WATER VAWR 

2.87 3.19 2.76 

8.62 8.04 8.82 

0.00 0.00 0.00 

45.62 43.90 45.30 

42.89 44.88 43.13 

DRY MOLECULAR WEIGHT 

WET MOLECULAR WEIGHT 

29.41 29.51 29.40 

24.51 24.34 24.48 



AMERICAN CRYSTAL SUGAR 
MOORHEAD, MINNESOTA 

TEST NO. 4 
SOURCEfSITE: SOUTH DRYER MULTI-CLONE INLET 

CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

CARBON MONOXIDE 

NITROGEN 

WATER VAPOR 

DRY MOLECULAR WEIGHT 

WET MOLECULAR WEIGHT 

RUN 1 RUN 2 RUN 3 

24-Jan-92 24-Jan-92 24-Jan-92 

6.12 6.58 6.12 

14.00 13.65 13.88 

0.00 0.00 0.00 

79.88 79.77 80.00 

3.53 3-72 3.46 

8.07 7.72 7.85 

0.00 0.00 0.00 

46.05 45.10 45.22 

42.35 43.46 43.47 

29.54 29.60 29.53 

24.65 24.56 24.52 
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@ Bay West Analytical Laboratory Bay Wesl I K  

Five Enylire Olive 

Sl Paul.Minnesola 
55103-1861 

LAB NO: 2734 TEST NO: I 
SOURCE: 5 k c k  RUN NO. ' 3  i,a;3 

LOCATTON : ANALYST: f l  I Hesslc, 
I SITE: DATE: I 3 .  qz' 

SUMMARY OF PARTICULATE ANALYSES 

-- Lab No. -- Run No. Total Corrected Wt. Is)- 

IS'ES, '4 42 '4 7 3  I 0. L E 4 1 1  
IWO. '%3. '9 7LI 2 0. L l 3 5  , 

j l%m,,'%4,, '9 75 3 .  o, lIq5 

BLANK VALUE ANALYSES I 

Residuefs) 'volume f 11. !xLL 
O,a>)l / 0, I 3 5  = c.o@xl , 

CONDENS~BLE O~GANICS 

I 

I Lab No. Final Wt. (9) Tare Wt. fe - ' f a )  f residuel -- 
JWlll 1 L \ U  7325 - \%, 7*3 = 0,002a , 

NOTE: (l)=Liter. 
(9) =Gram 
(g/l)=qram per liter 1 



-- 

@ Bay West Analytical Laboratory 
SLPaul.Minngola 
55103-1BG7 

LAB NO: 2D- 3 4 
SOURCE : ck 
SITE:  
LOCATTUN: 

I I TEST NO: 
RUN NO: I 
DATE: a- l y -c ja  

. ANALYST: g ,  \Arc&+/ 

1 
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r 
Bay wesl lllc 612.291U4% 

Five Emire Orive FAX29lM)99 
@ Bay West Analytical Laboratory 

TEST NO : I 
, RUN NO: Z L  

LAB NO: 51034 
SOURCE: 5%,r.k 
SITE: DATE: a.13,  97- 
L O C A T m :  AN?&%T: at-\ C&c/ 

FILTERS 

-- L a b  No. F i n a l  Wt. (a) Tare Wt. fsl Gain fa 

1(sr)7J a q a s 4  - 0, &I 7 a =  n.';d,7 - - - 
TOTAL 0.3067 

Probe & Front H a l f  Wash 

-- Lab No. Fina l  Wt. Tare'- G a i n  fa 
- 0, (-75 4 - - - - - ~1,3611 J%4'43 ' a I ,  4570 

BLANK a,oys (I)* OtuOd (g/ l )= -0,OmS. (9) 

CORRECTED TOTAL a0'7sI 

SUMMARY OF CORRECTED TOTALS (Q) 

- RUN FILTER PROBE WASH JMP. CATCH TOTAL 

a 0,%7 + 0.6751 + 0,061 7 = 0, 4335 



Bay wesl IN. 612-29l4455 @ Bay West Analytical Laboratory Five Empire Drive FU291affJ 

SL Paul.MinnerMa . .  

sim.iffi7 

LAB NO: a osq 
SITE: 
LOCATION: 

: SOURCE: .;h, Ck 3 I TEST NO: I 

A": e .  Hcsslc / 

RUN NO: 
DATE: 1 a l 3 s Y 2  

FILTERS 

I 
B 
I 
I 
1 
I 
I 
I 
t 
I 
I 

Lab N o .  F i n a l  Wt.(aL Tare W t . ( c r )  - G a i n  

164 7-5 

-_. 

- 6.6261 ' = 0, a595 - - - o ,4 15 6 

TOTAL 0, a695 
Probe & Front Half Wash 

Lab N o .  F i n a l  Wt. (a) Tare'- G a i n  ia 
0.07%-7 

O&& 

-- 
- - 
- - - 21,313Zr 

-. 
J W q q  . 2h3'72.L; 

- 
BLANK 0 . ~ 6 6  (l)*~,mfi-i (g / l )=  (9) 

CORRECTED TOTAL 0,  6 7 Y Z  

IMPINGER CATCH 

Lab N o .  F i n a l  Wt. is)-. T a r e  W t .  (q) G a i n  -- 
. .  

= 0 , O S d  - - 3 - 135.1561 I%cjlZ 135.0dl)J - 
- 

BLANK 0.45s . (i)*o,oi\ (g / l )=  O,N& 

CORRECTED TOTAL n ,c j777  

SUMMARY OF CORRECTED TOTALS (9) 

-- RUN NO. F I L T E R  PROBE WASH IMP. CATCH TOTAL 

o,auqS + o,eim + 0.0 .777 = A, '41154 3 

I 



Bay wew IN.. 612-291-0456 I @ Bay West Analytical Laboratory Five Empire Drive fAxAx291-w99 

. LAB NO: -3L] 

SOURCE: Sbck 
LOCATION : 

I i SITE: 

TEST NO: a 
RUN NO.'S I, a, 3 
ANALYST: f l  . Hr-SSk/ 
DATE: z713,qa' 

SUMMARY OF PARTICULATE ANALYSES 

--L Lab No -- Run No. Total Corrected Wt. (ql P .  
IW?, 'W? q7L I at 54cl I 

e, 457zf 
IW23'4lJ7 '97k 3 b 5 9 G  

I ' ,  

1 ,  
BLANK VALUE ANALYSES 

ACETONE 

NOTE: (1) =Liter. 1 
(9) =Gram I (g / l )  =gram per liter 



@ Bay West Analytical Laboratory 

LAB NO: a0311 

Bay wesl IK 
Five Empire Drive 
SI Paul, Minnesota 
55103-1861 

I 
I 

TEST NO: a 
RUN NO: 
DATE : 
AN?&m: rz.H&.J 

I 
,2 I 13, y 3- 

SUMMARY OF CORRECTED TOTALS is) 

- RUN NO. FILTER PROBE WASH IMP. CATCH TOTAL 

I p,'36.6 + 6.676%' + o , & d  = n, 5V Ll \ 

'I 
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@ Bay West Analytical Laboratory BayweSlnc. 
Five Empire Dim 

612-291W 
fAx291M)99 

Sl Paul.Minmola 
sim.iffir 

TEST NO: a 
. RUN NO: a 

DATE : 3,150 92- 
LAB NO: 203$+~'~ 
SOURCE: 
SITE:  
M C A T m :  A N A L W :  K .  Hedet' 

SUMMARY OF CORRECTED TOTALS (a) 

RUN NO. FILTER PROBE WASH IMP. CATCH TOTAL 

a o,%& + 0,0667 + 0 . G 5  = n,cI57s/ 



@ Bay West Analytical Laboratory Bay wesl IIK 
Five Empire Dive 
St Pad.Minnesola 
55103-1867 

TEST NO: R I 
, I  

CORRECTED TOTAL 0 .  I2)n  

GUMMARY OF CORRECTED TOTALS (9) 

I -- RUN NO. FILTER PROBE WASH TMP. CATCH TOTAL 

3 0,3321 + ~ , I q 3 4  + 0 . I 2 l O  = 0,5q& 

I 
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m 
Bay we9 I-L 612-2914456 @ Bay West Analytical Laboratory FveEmire Oriw FAXBI-M99 

TEST NO: 3 
RUN NO. ' 3  2, 5 SOURCE: 

SITE: DATE: -;(.,+qa'" ' 
LOCATION : ANALYST : I r 4  *.dd 

SUMMARY OF PARTICULATE ANLYSES 

-- Lab No. Run No. Total Corrected Wt. (a) -- 
IW23 '4JQ74 I 0, Jaw 

I%$, '999,'~lSo '2 0, 7 6 a  
! 1 k q I 3 ' 4 5 /  3 o,~.sLIcI 
I 

BLANK VALUE ANALYSES I 

. .  
NOTE: (l)=Liter' 

(gj =Gram 
(g/l)=gram per liter 



Bay wed IN. 612.291W (@ Bay West Analytical Laboratory fi- Empire Driw fAX2910099 

SLPaul.Minmla 

55103.1861 

LABNO:- .,, 
SOURCE : 
SITE: 
MCATIUN : 

TEST NO: 3 
R V  NO: I 
DATE : a I I % . q L  
ANALYST: rz* dJcSsW 

TOTAL 0. as9a 

SUMMARY OF CORRECTED TOTALS 

-- RUN NO. FILTER PROBE WASH IMp. CATCH TOTAL 

I 0,aQ i- 0,0762. 4- 0 . d q 5  = 0. L 1 2 H  



Bay weSl1l-L 612-291-WY, I @ Bay West Analytical Laboratory Fire Empire Drive IAX291coW 

0 
I " 

:. 1 CI ... 

S4 Paul.Minmala 
Ul&3-1ffi7 

TEST NO: 3 r 

IMPINGER CATCH 

-- L a b  No. F i n a l  Wt. (4) Tare Wt.(9) Gain -(d- 
l a  
m - 7 =  0.066% - IWA ~355;ClqqY - t 3 5 . 3 s  - 

BLANK 1,370 ( l)*n,o\\ (g/l)= - 6,dSl 
CORRECTED TOTAL 0,osll 

I '  



t@ Bay West Analytical Laboratory 

LAB NO: aosJ 
SOURCE: Shick 
SITE: 
LOCATION: 

Bay werl ire, 
Five Empire Drive 
St PauI.MinneSo!d 

55103.1861 

F I L T E R S  

Lab NO. Final Wt. (a) Tare Wt. (a1 - Gain -0- -- 
- 0 , L I q c  ' = O,&l3i - - - 1G9YI 0,7074 

TOTAL 0.2,=i 3 I 
Probe & Front Half Wash 

Lab N.o. Final Wt.(a) Tare'Wt.(a) - Gain a -- 
- ZL),36J7 - =C-,.1Soa - - I%sLisO 21, SI1 9 

- 
BL&NK 0,075 (1).* 0,cf.d . (g / l )=  O # d  , (9) 

CORRECTED TOTAL 0,1.146 

IMPINGER CATCH 

Lab No. Final Wt. (a) . Tare Wt. (a) Gain -- 
16-~ra? 136..60~15 - 136, sav3 = # 0.~762- - - - 

I 
3 
I 
P 
1 
1 
t 
I 
I 
I 
e 

SUMMARY OF CORRECTED TOTALS (a 
-- RUN NO. FILTER PROBE WASH IMP. CATCH TOTAL 

'3 0,2931 + 0,1q96 + d = ~4 
0.0625 0.505;Z 
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aay Wesl IN. 

F i i  €wire Drive 
@ Bay West Analytical Laboratory 

TEST NO: .I 
I .  2 , 3  SOURCE: RUN NO.'S 

DATE : 2113~'4 ZL 
WALY- 

\ LAB SITE: No:& 
LOCATION : 

SUMMARY OF PXRTICULATE ANALYSES 
I 

Run No. Total Corrected Wt. (a -- Lab No. -- 
; 'Y'L32,''l5I. 'qQ I 0. G G 6  

' r s , , ; 7 g 3  a 
) W5,$53,. ' ~ $ L I  3 d 
I 

BLANK VALUE ANALYSES 
J 

ACETONE 

-- Lab No. Final Wt. CaL. Tare Wt. fa) Gain (a) , fresiduel 
) 

) IW5Ll  21,2536 - zLl.a*S = 0. wi I 

NOTE: (l).=Liter' 
(9) =Gram 
(g/l)=gram per liter 

) 

. .  



Bay WE3 IC 612-291-0456 (8 Bay West Analytical Laboratory Five Empire Drive fU291M)99 

St Paul.MinmMa 
UlO.lffi7 

TEST NO: 4 
DATE : 2.139 2 
RUN NO: 

ANA.Lm: e. u p  5 S I d  

I 

I 

I 
1 
I 
I 
'I 
I 
l 
I 
1 
1 
I 
I 
I 
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I 
1 

@ Bay West Analytical Laboratory 

- SOURCE: 
SITE: 

Bay we4 IK 

Five Errpire Olive 
SLPaul.Mimola 
55103-1861 

IMPINGER CATCH , 
. -- Lab No. Fina l  Wt.(s\ Tare Wt.0 Gain -0- 

1 155935 7 =  0, @#!5 13'?:156i2 - 139.066 

BLANK l.C\15 (1)* o.ol\ (g/l)= o o i 5 6  

- - - 
- 

1 
CORRECTED TOTAL n.0'737 

1 

1 
SUMMARY OF CORRECTED TOTALS (a1 

RUN NO. FILTm PROBE WASH IMP. CATCH TOTAL 

5143 - a 0,2676 + ot157$ + 0.073T - 

i 
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Bs, wesl 1% 612-291-WsG [@ Bay West Analytical Laboratory Five EmpireDrive fU291arJ9 

S Paul.Mimla 
Ulrn-lffil 

LAB NO: %;K?* 
SOURCE: 
SITE : 
LOCATFSR : 

SUMMARY OF CORRECTED TOTALS (QL 

-- RUN NO. FILTER PROBE WASH JMT.  CATCH TOTAL 

3 0.aCioll. ' + o.&td + c\,&lY = h ' , L l L W  
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B 
I 
1 
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I 
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Filename: BEETl7.WQl 
Date: 19-Dec-94 orqflnic only. , 

Facility: American Crystal Sugar c 

Location: Moorhead, Minnesota 

Test date: January 21, 1992 
Source: South pulp dryer--coal-fired rotary drum with multiclone and stack filter system 

1. Emission Data/Mass Flux Rates/Emission Factors 



Filename: BEETI7A.WQI 
Date: 19-Dec-94 

Facility: American Crystal Sugar 

Source: South pulp dryer-coal-fired rotary drum with rnulticlone and stack filter system 
Location: Moorhead, Minnesota 

Test date: January 22,1992 
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Filename: BEETl7B.WQl 
Date: 26Jan-95 

Facility: American Crystal Sugar 

Source: South pulp dryer--coal-fired rotary drum with multiclone and stack filter system 
Location: Mborhead, Minnesota 

Test date: January 23,1992 

D. Emission DatdMass Flux Rates/Emission Factors 
I I I I Values reoorted 

Run three PM does not match PM in report. Mistake in reporting condensibles in report. 



Filename: EEETl7C.WQl 
Date: 19-Dec-94 

Facility: American Crystal Sugar 

Source: South pulp dryer--coal-fired rotary drum with multiclone and stack filter system 
Location: Moorhead, Minnesota 

Test date: January 24,1992 
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Filename: BEETl7D.WQl 
Date: 19-Dec-94 

Facility: American Crystal Sugar 

Source: South pulp dryer--coal-fired rotary drum multiclone inlet 
Location: Moorhead, Minnesota 

Test date: January 21, 1992 

Values reported 
Parameter Units Run 1 Run 2 Run 3 Run 4 
Stack temperature Deg F 248.8 247.2 244.4 
Pressure in. HG 29.06 29.06 29.06 
Moisture % 31.09 31.76 31.18 

lkyer 
idticlone 
ilet 

Oxygen % 16 15.5 15.25 
Volumetric flow, actual acfm 81 456 80531 81 030 
Volumetric flow, standard* dscfm 40609 39847 40596 
lsokinetic variation % 109.42 102.8 100.98 

"DSCFM BASED ON A STANDARD TEMPERATURE OF 68 DEGREES FAHRENHEIT 

Vet Pulp Feed Rate To Dryer TPH 27 28.6 27.7 
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Filename: BEET1 7E.WQI 
Date: 19-Dec-94 

Facility: American Crystal Sugar 

Source: South pulp dryer-coal-fired rotary drum multiclone inlet 
Location: Moorhead, Minnesota 

Test date: January 22,1992 
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c02 1 %  dv 

Filename: BEETI7F.WQl 
Date: 19-Dec-94 

Facility: American Crystal Sugar 

Source: South pulp dryer--coal-fired rotary drum multiclone inlet 
Location: Moorhead, Minnesota 

Test date: January 23,1992 

5.02 I 5.79 I 4.85 I 

D. Emission DatalMass Flux Rates/Emission Factors 

I *DSCFM 
BASED ON A STANDARD TEMPERATURE OF 68 DEGREES FAHRENHEIT 
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Filename: BEETI7G.WQI 
Date: 19-Dec-94 

Facility: American Crystal Sugar 

Source: South pulp dryer-coal-fired rotary drum multiclone inlet 
Location: Moorhead, Minnesota 

Test date: January 24,1992 
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APPENDIX R 

REPORT EXCERPTS FROM REFERENCE 19 

(American Crystal Sugar Company, March 11, 1993) 
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Report Number: 4232-93-2259-5 

Report Issued: April 16, 1993 

I 
Submitted to: 

Prepared by: 

AMERICAN CRYSTAL SUGAR COMPANY 
Highway 75, P.O. Box 600 

Crookston, MN 56716 

Submitted by: 

TWIN CITY TESTING CORPORATION 
Air Quality Services Department 

737 Pelham Blvd. 
St. Paul, Minnesota 55114 

&-9-CJ+ 
Alan L. Trowbndge 

Approved by: 

Director 
Air Quality Services 

Manager, Source and Ambient Testing 
Air Quality Services 
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FIGURE 1. PROCESS SCHEMATIC WITH SAMPLING PORT LQCATIQN 

A 
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STRAIGHTENING 
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SUGAR CWLER STACK 
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D = 39.3" 
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E - 151" = 3.8 D 
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Table 1 
Summary of particulate emission test results 

American Crystal Sugar Company, Crookston, Minnesota 
Sugar Cooler Scrubber Stack 

March 11, 1993 

Parameter 

Time of Test; 
Start 
Finish 

Effluent Temperature, "F  

Effluent Moisture Content, % vlv 

Effluent Composition, % v/v dry; 
Carbon Dioxide 
Oxygen 

Effluent Volumetric Flow Rate; 
Actual Conditions, acfm 
Standard Conditions, scfm 
Dry Standard Conditions, dscfm 

isoicineuc Variation, % 

Effluent Particulate Concentration; 
Actual Conditions, grlacf 
Standard Conditions, grlscf 
Dry Standard Conditions, gr/dscf 

Source Particulate Emission Rate; 
Classical Method, lblhr 
Ratio of Areas Method, lblhr 

Process Weight Rate, tonlhr 

pun  #1 

0945 
1050 

117 

9.0 

0.0 
20.6 

28,154 
25,773 
23,453 

94.2 

0.0161 
0.0176 
0.0193 

3.89 
3.85 

43.30 

w 

1137 
1242 

113 

8.3 

0.0 
20.5 

28,854 
26,728 
24,523 

98.6 

0.0105 
0.0113 
0.0123 

2.59 
2.56 

41.05 

luLIf3 

1313 
1420 

111 

7.5 

0.0 
20.5 

30,359 
28,224 
26,102 

95.3 

0.098 
0.0106 
0.0114 

2.56 
2.44 

37.30 

Aver;ige 

--- 
-- 

114 

8.3 

0.0 
20.5 

29,122 
26,908 
24,693 

97.7 

0.0121 
0.0132 
0.0143 

3.01 
2.95 

40.55 

Standard Conditions: 68"F, 29.92 in. Hg. Particulate concentration and emission rates 
are based on analysis of the sampling train front and back catches. 
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I PARTICULATE EMISSION TEST CALCULATIONS 

1 

PROJECT NUMBER: 93-2259 COMPANY: American Crystal Sugar 
TEST NUMBER: 5 SOURCE: Su ar Cooler 
RUN NUMBER: 1 TIME: 3711/93 0945-1050 

i 

I 

1 
! i 

-I 
j 

. .... .. I 

! 
I 
I 
I 
I 
1 
I 
1 

1 

TEST DATA 

VOLUME OF LIQUID 
COLLECTED, HL 91.0 v1 

GAS METER COEFFICIENT 0.9908 Y 

PITOT TUBE.COEFFICIENT 0.840 Cp 

NOZZLE DIMENSIONS: ~~~~~ ~~ ~ ~~ ~ 

DIAMETER, IN 0.219 Dn 
AREA, SF 0.000262 An 

STACK DIUENSIONS; 
DIAXETER/LENGTH, IN 39.30 S1 
WIDTH. IN 0.00 sw ~ ~~ ~ 

AREA,. SF 8.424 As 

BAROMETRIC PRESSURE, IN HG 29.92 Pb 

STACK PRESSURES; 
STATIC, IN WC 
ABSOLUTE, IN HG 

0.00 Pg 
29.92 PS 

SAMPLING TIME,, MIN 60.00 Ti 

GAS COMPOSITION, 8 V/V DRY; 
CARBON DIOXIDE 0.00 CD 
OXYGEN 20.60 OX 
CARBON MONOXIDE 0.00 CM 
NITROGEN (BY DIFFERENCE) 79.40 NI 

AVE. TRAVERSE POINT DATA; 
STACK TEMP., DEG F 117 Ts 
METER TEMP., DEG F 92 Trn 
ORIFICE PRESSURE, IN WC 2.092 Po 
SQRT VELOCITY P., IN WC 0.932 Pv 

MASS OF PARTICULATE MATTER 
COLLECTED, G; 

FRONT CATCH ( 89.00) 0.0483 Wf 
BACK CATCH ( 11.0%) 0.0060 W b  
TOTAL CATCH 0.0543 Wt 

VOLUME OF GAS SAMPLED 
AT METER, DCF 45.495 Vm 

CALCULATED RESULTS 

VOLUME OF GAS SAMPLED 
AT METER, DSCF 43.306 Vms 

EQUIVALENT VOLUME OF WATER 
VAPOR COLLECTED, SCF 4.283 Vw 

GAS MOISTURE CONTENT; 
VOLUME FRACTION 0.0900 Bws 
PERCENT BY VOLUME 9.00 Bwp 

PARTICULATE EHISSION PARAMETER 

PARTICULATE CONCENTRATION 
ACTUAL, GR/ACF 
STANDARD, GR/SCF 
DRY STANDARD, GR/DSCF 

PARTICULATE EMISSION RATE, LB/HR 
CLASSICAL METHOD 
RATIO OF AREAS UETHOD 

CAS MOLECULAR WEIGHT; 
DRY BASIS, LB/LB-MOLE 28.82 Md 
WET BASIS; LB~LB-MOLE 27.81 M E  

AVERAGE GAS VELOCITY, FPS 55.70 Vs 

GAS VOLUMETRIC FLOW RATE: 
ACTUAL, ACFM 28154 Qa 
STANDARD, SCFH 25773 Qs 
DRY STANDARD, DSCFM 23453 Qsd 

ISOKINETIC VARIATION, 0 99.16 I 

FRONT CATCH BACK CATCH TOTAL CATCH 

0.0143 Caf 0.0018 Cab 0.0161 Cat 
0.0157 Cwf 0.0019 Cwb 0.0176 Cwt 
0.0172 Cef 0.0021 Cab 0.0193 Cat 

3.46 Rcf 0.43 Rcb 3.89 Rct 
3.43 Rrf 0.43 Rrb 3.85 Rrt 

~ 

STANDARD CONDITIONS: 68 DEG F, 29.92 IN HG NON-APPLICABLE DATA - 

I 

I 



PARTICULATE EMISSION TEST CALCULATIONS I 
PROJECT NUMBER: 93-2259 COMPANY: American Crystal sugar 
TEST NUHBER: 5 SOURCE: Su ar Cooler 
RUN NUMBER: 2 TIME: 3711/93 1137-1242 

~ 

TEST DATA 

GAS METER COEFFICIENT 0.9908 Y VOLUKE OF LIQUID 

PITOT TUBE COEFFICIENT 0.840 Cp 
COLLECTED, XL 86.0 V1 

GAS COHPOSITION, 0 V/V DRY; 
NOZZLE DIMENSIONS; CARBON DIOXIDE 0.00 CD 

20.50 OX 

NITROGEN (BY DIFFERENCE) 79.50 NI 

DIAKETER, IN 0.219 Dn OXYGEN 
AREA, SF 0.000262 A n  CARBON MONOXIDE 0.00 CH 

STACK DIUENSIONS; 
DIAUETER/LENGTH, IN 39.30 S1 AVE. TRAVERSE POINT DATA; 
WIDTH, IN 0.00 sw STACK TEHP., DEG F 113 Ts 
AREA, SF . 8.424 AS METER TEHP., DEG F 94 nn 

ORIFICE PRESSURE, IN WC 2.254 Po 
BAROMETRIC PRESSURE, IN HG 30.08 Pb SQRT VELOCITY P., IN WC 0.963 Pv 

STACK PRESSURES; MASS OF PARTICULATE HATTER 
STATIC, IN WC 0.00 Pg COLLECTED, G; 
ABSOLUTE, IN HG 30.08 Ps FRONT CATCH ( 91.90) 0.0331 Wf 

BACK CATCH ( 8-10) 0.0029 Wb 
SAMPLING TIUE, HIN 60.00 Ti TOTAL CATCH 0.0360 Wt 

VOLUUE OF GAS SAUPLED 
AT METER, DCF 47.114 Vm 

CALCULATED RESULTS 
~~~ 

VOLVHE OF GAS SAUPLED 
AT METER, DSCF 45.003 Vms 

EQUIVALENT VOLUUE OF WATER 
VAPOR COLLECTED, SCF 4.048 Vw 

GAS MOISTURE CONTENT; 
VOLUUE FRACTION 0.0825 Bwa 
PERCENT BY VOLUME 8.25 Bwp 

PARTICULATE EHISSION PARAMETER 

PARTICULATE CONCENTRATION 
ACTUAL, GR/ACF 
STANDRRD, GR/SCF 
DRY STANDARD, GR/DSCF 

PARTICULATE EHISSION RATE, LB/HR 
CLASSICAL HETHOD 
RATIO OF AREAS METHOD 

GAS HOLECULAR WEIGHT; 
DRY BASIS, LB/LB-HOLE 28.82 Hd 
WET BASIS, LB/LB-HOLE 27.93 Me 

AVERAGE GAS VELOCITY, FPS 57.09 Ve 

GAS VOLUMETRIC FLOW RATE; 
ACTUAL, ACFM 28854 pa 
STANDARD, SCFH 26728 Qs 
DRY STANDARD, DSCFM 24523 QEd 

ISOKINETIC VARIATION, 0 98.55 I 

FRONT CATCH BACK CATCH TOTAL CATCH 

0.0096 Caf 0.0008 Cab 0.0105 Cat 
0.0104 Cwf 0.0009 Cwb 0.0113 M 
0.0113 Csf 0.0010 Cab 0.0123 Cat 

2.59 RCt 2.39 Rcf 0.21 .Rcb 
2.35 Rrf 0.21 Rrb 2.56 Rrt 

STANDARD CONDITIONS: 68 DEG F, 29.92 IN HG NON-APPLICABLE DATA 



,I PARTICULATE EMISSION TEST CALCULATIONS 

PROJECT NUMBER: 93-2259 COHPANY: American Crystal sugar 
TEST NUHBER: 5 SOURCE: Su ar Cooler 
RUN NUMBER: 3 TIME: 3(j11/93 1313-1420 

! ! 
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TEST DATA 

GAS METER COEFFICIENT 0.9908 Y VOLUME OF LIQUID 
COLLECTED, ML 80.0 v1 

PITOT TUBE COEFFICIENT 0.840 Cp 
GAS COMPOSITION, 0 V/V DRY; 

NOZZLE DIMENSIONS; CARBON DIOXIDE 0.00 CD 
20 .50  OX 

NITROGEN (BY DIFFERENCE) 79.50 NI 

DIAMETER/LENGTH, IN 39.30 S1 AVE. TRAVERSE POINT DATA; 
WIDTH, IN 0.00 sw STACK TEMP., DEG F 111 Ta 

ORIFICE PRESSURE, IN WC 2.538 Po 
BAROMETRIC PRESSURE, IN HG 30.09 Pb SQRT VELOCITY P., IN WC 1.016 Pv 

DIAMETER, IN 0.219 Dn OXYGEN 
AREA, SF 0.000262 An CARBON MONOXIDE 0.00 CH 

STACK DIMENSIONS; 

AREA, SF 8.424 As METER TEMP., DEG F 92 Tm 

STACK PRESSURES; MASS OF PARTICULATE MATTER 
STATIC, IN WC 0.00 Pg COLLECTED, C; 
ABSOLUTE, IN HG 30.09 Pa FRONT CATCH ( 82.50)  0.0283 Wf 

BACK CATCH ( 17 .5%)  0 .0060 Wb 
SAMPLING TIME, HIN 60.00 Ti TOTAL CATCH 0 .0343  Wt 
VOLUME OF GAS SAMPLED 
AT METER, DCF 48.313 Vm 

~~ 

CALCULATED RESULTS 

VOLUME OF GAS SAMPLED 
AT METER, DSCF 46.321 Vma 

EQUIVALENT VOLUME OF WATER 
VAPOR COLLECTED, SCF 3.766 Vw 

GAS MOISTURE CONTENT; 
VGLChiE FRACTIGN 0.0752 Ewe 
PERCENT BY VOLUME 7.52 Bwp 

PARTICULATE EMISSION PARAMETER 

PARTICULATE CONCENTRATION 
~ - . ~  

ACTUAL, GR/ACF 
STANDARD, GR/SCF 
DRY STANDARD, GR/DSCF 

PARTICULATE EMISSION RATE, LB/HR 
CLASSICAL METHOD 
RATIO OF AREAS METHOD 

GAS HOLECULAR WEIGHT; 
DRY BASIS, LB/LB-HOLE 28.82  Hd 
WET BASIS, LB/LB-HOLE 2 8 . 0 1  Ha 

AVERAGE GAS VELOCITY, FPS 60 .06  Va 

GAS VOLUMETRIC FLOW PATE; 
30359 Qa ACTUAL, ACFii 

STANDARD, SCFH 28224 Qa 
DRY STANDARD, DSCFH 26102 Qad 

ISOKINETIC VARIATION, 0 9 5 . 3 0  I 

FR0,NT CATCH BACK CATCH TOTAL CATCH 

0.0081 Caf 0.0017 Cab 0 .0098  Cat 
0.0087 Cwf 0.0018 Cwb 0.0106 M 
0.0094 Caf 0.0020 Cab 0.0114 Cat 

2 . 1 1  Ref 
2 . 0 1  Rrf 

0.45  Rcb 
0.43 Rrb 

2 .56  RCt 
2 . 4 4  Rrt 

STANDARD CONDITIONS: 68 DEG F, 29.92 IN HG NON-APPLICABLE DATA - 
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Filename: BEETl9.WQ1 
Date: 19-Dee-94 

Facility: American Crystal Sugar 

Source: Sugar cooler with venturi scrubber (5-7" pressure drop) 
Location: Crookston, Minnesota 

Test date: March 11, 1993 

1. Emission DatalMass Flux Rates/Emission Factors 
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APPENDIX s 

REPORT EXCERPTS FROM REFERENCE 20 

(American Crystal Sugar Company, December 3, 1993) 
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Report Number 3-1636 
December 3, 1993 
SP/slp 

Interpoll Laboratories, Inc. 
4500 Ball Road N.E. ' 

Circle Pines, Minnesota 'j5014-1819 
. .  

TEL: (612) 786-6020 
FAX: (612; 786-7854 

RESULTS OF THE NOVEMBER 9 - 11, 1993 
AIR EMISSION TESTING 
OF PROCESS SOURCES 

AT THE AMERICAN CRYSTAL SUGAR 
EAST GRAND FORKS PLANT 

Submitted to: 

AMERICAN CRYSTAL SUGAR COMPANY 
Business Highway 220 

P.O. Box 357 
East Grand Forks, Minnesota 56721 

Attention: 

Bruce Keifenheirn 

Approved by: 

.+i.'y; Manager 
' Stationary Source Testing Department 
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Table 9. Summary of the Results of the November 9 - 11, 1993 Sulfur Dioxide Emission 

Compliance Tests at the American Crystal Sugar Plant in East Grand Forks, 

Minnesota. 

Concentration Emission Rate 

Date Time (ppm,d) (LBIHR) 

(A -.Pulp Dryer Stack) 

11-1 1-93 0930-1037 21 4.73 

11-1 1-93 1100-1208 16 3.92 

11-11-93 1230-1334 16 3.91 

Average 18 4.19 

(B - Pulp Dryer Stack) 

11-10-93 0905-1 106 18 7.76 

11-10-93 1130-1332 16 7.32 

11-1C-93 1350-1551 14 5.99 

Average 16 7.02 

(C - Pulp Dryer Stack) 

11-09-93 1030-1235 19 4.80 

11-09-93 1315-1 51 7 12 3.08 

11-09-93 1535-1 738 25 5.87 

Average 19 4.58 
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Table 10. Summary of the Results of the November 9 - 11, 1993 Oxides of Nitrogen 

Emission Compliance Tests at the American Crystal Sugar Plant in East Grand 

forks, Minnesota. 

Emission Rate Concentration 

Date Time (D0m.d) (LBIHR) 
(A - Pulp Dryer Stack) 

11-1 1-93 0930-1037 95 15.3 

11-11-93 1100-1208 99 17.2 

11-11-93 1230-1334 100 17.2 

Average 98 16.6 

(B - Pulp Dryer Stack) 

11-10-93 0905-1 106 69 21.3 

11-10-93 1130-1332 67 21.5 

11-10-93 1350-1551 66 20.8 

Average 67 21.2 

(C - Pulp Dryer Stack) 

11-09-93 1030-123s 97 17.2 

11-09-93 1315-1 51 7 98 17.8 

1 1-09-93 1535-1 738 90 15.1 

Average 95 16.7 

(No. 1 Boiler Stack) 

11-10-93 0810-0917 284 186 

11-10-93 0948-1053 273 179 

11-10-93 1115-1220 278 179 

Average 278 181 

(No. 2 Boiler Stack) 

11-1 1-93 0830-0947 319 186 

11-1 1-93 101 1-1 124 335 200 

11-1 1-93 1146-1257 329 192 

Average 3 28 193 



Table 1 1 .  Summary of the Results of the November 9 - 1 1 ,  1993 Total Hydrocarbon 

Emission Compliance Tests at the American Crystal Sugar Plant in East Grand 

Forks, Minnesota. 

i 

. .  
Concentration Emission Rate 

Date Time (wmC.w) (LB/HR) 

(A - Pulp Dryer Stack) 

11-11-93 1100-i208 

Average 

310 22.4 11 - 1  1-93 0930-1037 

264 19.6 
246 18.1 11-1 1-93 1230-1 334 

273 20.0 

(B - Pulp Dryer Stack) 

106 11.2 11-10-93 0905-1 106 
11-10-93 1130-1332 
11-10-93 1350-1551 

72 7.70 
65 6.80 
81 8.57 Average 

(C - Pulp Dryer Stack) 

123 8.61 11-09-93 103&1235 
11-09-93 1315-1517 
11-09-93 1535-1 738 

177 12.2 
172 12.0 
157 10.9 Average 

I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Table 12. Summary of the Results of the November 9 - 11, 1993 Carbon Monoxide 

Emission Compliance Tests at the American Crystal Sugar Plant in East Grand 

Forks, Minnesota. 

Concentration Emission Rate 

Date Time (mrn,d) (LBIHR) 
(A - Pulp Dryer Stack) 

11-1 1-93 0930-1037 540 ' 53.3 

11-1 1-93 1100-1208 500 52.5 

11-11-93 1230-1334 450 47.2 

Average 497 51.0 

(8 - Pulp Dryer Stack) 

11-10-93 0905-1 106 750 142 

11-10-93 1130-1332 830 162 

11-10-93 1350-1551 590 112 

Average 723 139 

(C - Pulp Dryer Stack) 

11-09-93 1030-1235 240 26.0 

11-09-93 1315-151 7 260 28.8 

11-09-93 1535-1738 290 29.7 

Average 263 28.2 

(No. 1 Boiler Stack) 

11-10-93 0810-0917 319 128 

11-10-93 0948-1053 336 134 

11-10-93 11 15-1220 330 130 

Average 328 131 

(No. 2 Boiler Stack) 

11-1 1-93 0830-0947 580 206 

11-11-93 1011-1124 535 194 

11-1 1-93 1146-1257 3 75 134 

Average 497 178 



I n t e r p o l l  Labs  R e p o r t  No. 3-1636 I 
A m e r i c a n  C r y s t a l  S u y a r  

I E a s t  G r a n d  F o r k s ,  : 4 i n n e s o t ~  

T e s t  No. 9 
A - P u l p  D r y e r  S t a c k  

I R e s u l t s  of P a r t i c u l a t e  L o a d i n g  D e t e r m i n a t i o n s - - - - - - - M e t h o d  5 

D a t e  o f  r u n  

T i m e  run s t a r t / e n d . .  . . .  (HRS) 

S t a t i c  p r e s s u r e  . . . . . .  (1N.WC) 
C r o s s  s e c t i o n a l  a r e a  ( S Q . F T )  
P i t o t  t u b e  c o e f f i c i e n t  . . . . . .  
W a t e r  i n  s a m p l e  gas  

c o n d e n s e r  . . . . . . . . . . . . .  (ML)  
i m p i n g e r s  . . . . . . . . . .  (GRAMS) 
d e s i c c a n t  . . . . . . . . . .  (GRAMS) 
t o t a l  . . . . . . . . . . . . . .  (GRAMS) 

T o t a l  p a r t i c u l a t e  m a t e r i a l . .  
. . . . . . . . . .  c o l l e c t e d ( g r a m s )  

Gas m e t e r  c o e f f i c i e n t  . . . . . . .  
B a r o m e t r i c  p r e s s u r e . .  (1N.HC) 
A v g .  o r i  F . p r e s . d r o p . .  (1N.WC) 
A v g .  g a s  m e t e r  t e m p . . ( D E F - F )  

. Vo lume t h r o u g h  gas  m e t e r  . . . .  
a t  m e t e r  c o n d i t i o n s . .  . ( C F )  
s t a n d a r d  c o n d i t i o n s . ( D S C F )  

T o t a l  s a m p l i n g  t i m e  . . . .  ( M I N )  
N o z z l e  d i a m e t e r  . . . . . . . . .  ( I N )  
A v g . s t a c k  g a s  temp . . (DEG-F) 

V o l u m e t r i c  f l o w  r a t e .  . . . . . . .  
d r y  s t a n d a r d  . . . . . . .  (DSCFM) 
a c t u a l  . . . . . . . . . . . . . . .  (ACFM) 

I s o k i n e t i c  v a r i a t i o n  . . . . .  ( b )  

P a r t i c u l a t e  c o n c e n t r a t i o n  . . .  
d r y  s t a n d a r d . .  . . .  (GR/DSCF) 

P a r t i c l e  mass r a t e . .  . ( L ~ / H R )  

a c t u a l  . . . . . . . . . . . .  ( G R / A C F )  

Run 1 
11-11-93 

930/1037 

-0.70 
12.05 
.840 

0.0 
617.0 
17.0 

634.0 

0.2585 

0.9985 
29.30 
1.78 
77.2 

43.49 
41.97 

60.00 
,255 
214 

50585 
22618 

105.1 

0.04248 
0.09504 

18.426 

Run 2 
11 -  1.1-9 3 

1100/1208 

-0.70 
12.05 
.840 

0.0 
575.0 
13.0 

5 3 8 . 0  

0.1968 

0.9975 
29.30 
1.74 
78.8 

44.74 
43.00 

60.00 
.255 
214 

51716 
24090 

101.1 

0.03285 
0.07062 

14.583 

Run 3 
11-11-93 

1230/1334 

-0.70 
12.05 
.a40 

0.0 
574.0 
12.0 

586.0 

0.2089 

0.9975 
29.30 
1.72 
78.2 

44.99 
43.28 

60.00 
.255 
215 

51507 
24043 

102.0 

0.03475 
0.07447 

15.347 

I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 



I n t e r p o l :  R ? p o r t  No. 2 - 1 6 3 6  
A m e r i c a n  C r y s t a l  S u g a r  

E a s t  G r a n d  F o r k s .  P l i n o e s o t a  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I! 
I 

T e s t  No .  9 
A - P u l p  D r y e r  S t a c k  

R e s u l t s  o f  S u l f u r  D i o x i d e  D e t e r m i n a t i o n s - - - - - - - - - - - - M e t h o d  6 

R u n  1 Run 2 Run 3 

D a t e  o f  r u n  1 1 - 1 1 - 9 3  1 1 - 1 1 - 9 3  1 1 - 1 1 - 9 3  

T i m e  run s t a r t l e n d .  . . . .  ( H R S )  0 9 3 0 - 1 0 3 7  1 1 0 0 - 1 2 0 8  1 2 3 0 - 1 3 3 4  

B a r o m e t r i c  p r e s s u r e .  . ( I N . H G )  2 9 . 3 0  2 9 . 3 0  2 9 . 3 0  

M e t e r  t e m p e r a t u r e . .  . .  ( D E G - F )  7 7 . 2 0  7 8 . 8 0  7 8 . 2 0  

M e t e r  c o r r e c t i o n  c o e f f i c i e n t  0 . 9 9 8 5  0 . 9 9 7 5  0 . 9 9 7 5  

Volume t h r o u g h  g a s  m e t e r  . . . .  
a t  m e t e r  c o n d i t i o n s  . . .  ( C F )  4 3 . 4 9 0  4 4 . 7 4 0  4 4 . 9 9 0  

T o t a l  s a m p l i n g  t i m e  . . . .  ( M I N )  6 0 . 0  6 0 . 0  6 0 . 0  

M o i s t u r e  c o n t e n t . .  .... ( k V / V )  4 1 . 6 0  3 9 . 2 0  3 8 . 9 6  

Oxygen  c o n t e n t .  . . .  ( * V / V  D R Y )  1 3 . 6 0  1 3 . 8 0  1 3 . 9 0  

s t a n d a r d  c o n d i t i o n s . . ( S C F )  4 1 . 9 6 7  4 2 . 9 9 7  4 3 . 2 8 3  

M i l l i e q u i v a l e n t s  o f  SO4 i n . .  
. . . . . . . . . . . . . . . .  1 . 6 6 0 0  g a s  samp le  2 . 0 7 0 0  1 . 6 5 0 0  

S u l f u r  d i o x i d e  c o n c e n t r a t i o n  

. . . . . . . . . . . . . . . . .  0 . 0 1 9 0  (CR/OSCF) 0 . 0 2 4 4  0 . 0 1 9 0  
( M G / D S C M )  . . . . . . . . . . . . . . . . .  5 6  4 3  4 3  
( P P M - D R Y )  2 1  16  1 6  
(PPM-WET). . . . . . . . . . . . . . . . .  1 2  10 10 

. . . . . . . . . . . . . . . . .  

SO2 E m i s s i o n  r a t e  . . . . (  L B / H R )  4 . 7 3  3 . 9 2  3 . 9 1  



I 
1 

I 
I 
1 
I 
I 
I 
I( 
I 
I 
I 
I 
I 
I 
I 
I 

I '  

I n t e r p o l 1  L ~ b 5  4 e p s r t  N O .  3 - 1 6 3 t  
A m e r i c a n  C r y s t a l  sugar  

E a s t  G r a n d  Fork; ,  I . I i n n r s o : t  

T e s t  N o .  9 
A - P u l p  D r y e r  S t a c k  

R e s u l t s  o f  O x i d e s  o f  N i t r o g e n  ( N O x )  D e t e r m i n a t i o n s - - - - - - - - -  H e t h o d  7 

Run 1 A  Run 1 8  Run 1 C  Run 1 0  

D a t e  o f  run  . . . . . . . . . . . . . . . .  1 1 - 1 1 - 9 3  1 1 - 1 1 - 9 3  1 1 - 1 1 - 9 3  1 1 - 1 1 - 9 3  
T i m e  o f  run  . . . . . . . . . . . .  (HRS) 9 3 0  9 4 5  1 0 0 0  1 0 1 5  

F l a s k  n u m b e r  . . . . . . . . . . . . . . . .  1 3  1 4  1 5  1 E  
V o l u m e  o f  f l a s k .  . . . . . . . .  ( M L )  2 0 6 0  2 0 4 8  2 0 4 5  2 0 6 7  

D a t a :  t i m e  o f  s a m p l i n g  

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  4 0 . 0 0  40.00 3 8 . 0 0  ' 3 7 . 0 0  
b a r .  p r e s s  . . . . . . . . .  ( I N . H G )  2 9 . 3 0  2 9 . 3 0  2 9 .  3 0  2 9 . 3 0  
f l a s k  v a c u u m  . . . . . . .  ( 1 N . H G )  2 7 . 6 5  2 7 . 6 0  2 7 . 6 5  2 7 . 6 0  
f l a s k  a b s .  p r e s s  . . . (  I N . H G )  1 . 6 5  1 . 7 0  1 . 6 5  1 . 7 0  

D a t a :  T i m e  o f  F l a s k  O p e n i n g  

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  7 2 . 0 0  7 2 . 0 0  7 2 . 0 0  7 2 . 0 0  
l a b .  b a r .  p r e s s  . . . . (  I N . H G )  2 9 . 1 6  2 9 . 1 6  2 9 . 1 6  2 9 . 1 6  

f l a s k  a b s .  p r e s s  . . . (  I N . H G )  2 8 . 7 6  2 9 . 3 6  2 8 . 9 6  2 9 . 0 6  
f l a s k  s t a t i c  p r e s s .  ( I N . H G )  - 0 . 4 0  0 . 2 0  - 0 . 2 0  -0 .10 

V o l u m e  g a s  s a m p l e d  . . . .  ( D S M L )  1 8 2 2  1 8 4 8  1 8 2 2  1 8 4 4  

M o i s t u r e  c o n t e n t  . . . . . .  ( b V / V )  4 1 . 5 9  4 1 . 5 9  4 1 . 5 9  4 1 . 5 9  
O x y g e n  c o n t e n t  . . . .  ( Z V / V . D R Y )  1 3 . 6 0  1 3 . 6 0  1 3 . 6 0  1 3 . 6 0  

N i t r a t e  i n  g a s  s a m p l e . .  . ( J G )  4 4 3 . 0  4 6 0 . 0  4 4 1 . 0  4 4 5 . 0  
NO2 i n  g a s  s a m p l e  . . . . . . .  ( J  G )  3 2 8 . 7  3 4 1 . 3  3 2 7 . 2  3 3 0 . 2  

NOx C o n c e n t r a t i o n  

. . . . . . . . . . . . . . . . .  0 . 0 7 8 5  0 . 0 7 8 2  ( G R / D S C F )  0 . 0 7 8 8  0 . 0 8 0 7  
(MG/DSCM) . . . . . . . . . . . . . . . . .  180 1 8 5  180 1 7 9  
(PPM-DRY)  9 4  ' 9 7  9 4  94 
(PPM-WET)  5 5  5 6  5 5  5 5  

NOX E m i s s i o n  r a t e  . . . .  ( L B / H R )  1 5 . 2 8  1 5 . 6 5  1 5 . 2 2  1 5 . 1 7  

NOx e m i s s i o n  f a c t o r  . . . . . . . .  
. . . . . . . . . . . . . . . . .  ( L B / M M B T U ) *  0 . 3 1 5  0 . 3 2 3  0 . 3 1 4  0 . 3 1 3  

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

* F = 9 7 8 0  DSCF/MMBTU 

I c n  



I n t e r p o l l  L a b s  R e p o r t  N O .  j-163~ I 
A m e r i c a n  C r y s t s l  

Ea:: G r z n d  i o , - k s .  i . l i n n S s o t ;  

T e s t  N o .  9 
A - P u l p  D r y e r  S t a c k  

R e s u l t s  o f  O x i d e s  o f  N i t r o g e n  ( N O x )  D e t e r m i n a t i o n s - - - - - - - - -  M e t h o d  4 
R u n  2A Run 28 , Run 2C Run 20 I 

D a t e  o f  run . . . . . . . . . . . . . . . .  11-11-93 11-11-93 11-11-93 11-11-92 

F l a s k  n u m b e r  17 18 73 

T i m e  o f  r u n  . . . . . . . . . . . .  (HRS) 1105 1 1 3 0  1145 11551 

V o l u m e  o f  f l a s k . .  . . . . . . .  ( M L )  2054 2045 2065 2 0 q  

37 .oo 38.00 40.00 39.00 I 
f l a s k  a b s .  p r e s s  . . .  ( 1 N . H G )  1.65 1.65 1.7G 1 . 7 0 1  

I 
I 

. . . . . . . . . . . . . . . .  

D a t a :  t i m e  o f  s a m p l i n g  

f l a s k  t e m p e r a t u r e . . ( D E G - F )  
b a r .  p r e s s  ( 1 N . H G )  29.30 29.30 29. 30 29.30 . . . . . . . . .  
f l a s k  v a c u u m  . . . . . . .  ( 1 N . H G )  27.65 27 .65 27.60 27.60 

D a t a :  T i m e  o f  F l a s k  O p e n i n g  

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  72.00 72.00 72.00 72.00 
l a b .  b a r .  p r e s s  . . . .  ( 1 N . H G )  29.16 29.16 29.16 29.16 

f l a s k  a b s .  p r e s s . .  . ( 1 N . H G )  29.46 29.26 29.26 28.56 
F l a s k  s t a t i c  p r e s s . ( I N . H G )  0 . 3 0  0.10 0.10 -0.60 

. . . .  
1 8 1 5  I 

13.80 I 

V o l u m e  g a s  s a m p l e d  (DSML) 1863 1842 1857 

M o i s t u r e  c o n t e n t  . . . . . .  ( t V / V )  39.20 39.20 39.20 39.20 
. . . .  O x y g e n  c o n t e n t  ( k V / V , D R Y )  13.80 13.80 13.80 

N i t r a t e  i n  g a s  s a m p l e  . . . (  J G )  455.0 458.0 500.0 479.0 
NO2 i n  g a s  s a m p l e  . . . . . . .  ( J  G )  337.6 339.8 371.0 355.4 

NOx C o n c e n t r a t i d n  I 
... . . . . . . . . . . . . . .  196 1 

I 

( G R I O S C F )  . . . . . . . . . . . . . . . . .  0.0792 0.0806 0.0873 0.0856 
(MG/OSCM) 181 185 200 
( P P M - D R Y )  95 96 104 102 

NOX E m i s s i o n  r a t e . .  . .  (L8/HR) 16.35 16.65 18.03 17.67 

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  
6 2  I 

(PPM-WET)  58 59 64 

. . . . . . . .  
. . . . . . . . . . . . . . . . .  
NOx e m i s s i o n  f a c t o r  

(LB/MMBTU)* 0.326 0.332 0.359 0.352 

* F = 9780 DSCF/MMBTU 
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I n t e r p o l l  L a b s  R e p o r t  No. 3-153( 
A m e r i c a n  C r y s t a l  S u g a i  

5 3 ; :  G r a n d  F o r k s ,  I 4 i n n e s o t c  

T e s t  N c .  9 
A - P u l p  O r y e r  S t a c k  

M e t h o d  7 R e s u l t s  o f  O x i d e s  o f  N i t r o g e n  ( N O x )  D e t e r m i n a t i o n s - - - - - - - - -  

Run 3A Run 38 Run 3C Run 3 0  

D a t e  o f  run . . . . . . . . . . . . . . . .  11-11-93 11-11-93 11-11-93 11-11-93 
T i m e  o f  r u n . .  . . . . . . . . . . .  ( H R S )  1235 1255 1 3 1 0  1325 

F l a s k  n u m b e r  . . . . . . . . . . . . . . . .  75 76 77 78 
V o l u m e  o f  f l a s k . .  . . . . . .  .(ML) 2066 2093 2 104 2077 

D a t a :  t i m e  o f  s a m p l i n g  

f l a s k  t e m p e r a t u r e . . ( D E G - F )  40.00 40.00 40.00 40.00 
b a r .  p r e s s  . . . . . . . . .  ( 1 N . H G )  29.30 29.30 29.30 29.30 
f l a s k  v a c u u m  . . . . . . .  ( 1 N . H G )  27.60 27.60 27.60 27.60 
f l a s k  a b s .  p r e s s  . . .  ( 1 N . H G )  1.70 1.70 1.70 1.70 

D a t a :  T i m e  o f  F l a s k  O p e n i n g  

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  72.00 72.00 72.00 72.00 

f l a s k  s t a t i c  p r e s s .  ( 1 N . H G )  0.20 1.50 0.40 0.70 
l a b .  b a r .  p r e s s  . . . .  ( 1 N . H G )  29,16 29.16 29.16 29.16 

f l a s k  a b s .  p r e s s  . . .  ( 1 N . H G )  29.36 30.66 29.56 29.86 

V o l u m e  g a s  s a m p l e d  . . . .  ( D S M L )  1865 1978 1913 1909 

M o i s t u r e  c o n t e n t . .  . . . .  ( t V / V )  38.96 38.96 38.96 38.96 
O x y g e n  c o n t e n t  . . . .  ( ~ V / V , O R Y )  13.90 13.90 13.90 13.90 

N i t r a t e  i n  g a s  s a m p l e  . . .  ( J G )  487.0 489.0 499.0 499.0 
NO2 i n  g a s  s a m p l e  . . . . . . .  ( J  G )  361.3 362.8 370.2 370.2 

NOx C o n c e n t r a t i o n  

( G R / D S C F )  . . . . . . . . . . . . . . . . .  0.0847 0.0801 0.0846 0.0848 
( MG / 0 SC M ) . . . . . . . . . . . . . . . . .  194 183 194 194 
(PPM-ORY) . . . . . . . . . . . . . . . . .  101 96 101 101 . . . . . . . . . . . . . . . . .  (PPM-WET) 6 2  59 62 62 

NOX E m i s s i o n  r a t e  . . . .  ( L B I H R )  17.45 16.52 17.43 17.47 

. . . . . . . . . . . . . . . . .  ( L B / M M B T U )  * 0 . 3 5 3  0.334 0.353 0.354 
N O X  e m i s s i o n  f a c t o r  . . . . . . . .  

* F = 9780 D S C F / M M B T U  



T e s t  No.  0 
A - P u l p  D r y e r  S t a c k  

1 I n t e r p o l 1  Labs  R e p o r t  N O .  3-1636 
A m e r i c a n  C r y s t a l  S u q a r  - 

I E a s t  G r a n d  F o r k s .  L l i n n e s o t a  

I 
I R e s u l t s  of CO D e t e r m i n a t i o n s  ...................... M e t h o d  10 

Run 1 Run 2 Run 3 1 
I 

Oat;. o f  r u n  11-11-93 11-11-93 11-11-93 

T i m e  r u n  s t a r t / e n d  . . . . . (  HRS) 0930/1037 1100/1208 1230/1334 

T o t a l  s a m p l i n g  t i m e  . . . .  ( M I N )  

M o i s t u r e  c o n t e n t  . . . . . .  ( % V / V )  

02 C o n c e n t r a t i o n  . . . . . .  (hV/V) 

V o l u m e t r i c  f l o w  r a t e  ( D S C F I 4 )  

C O  c o n c e n t r a t i o n  . . . . . . . . . . . .  
(GR/OSCF) . . . . . . . . . . . . . . . . .  
(MC/OSCM) . . . . . . . . . . . . . . . . .  
(PPM-WET) . . . . . . . . . . . . . . . . .  
(PPM-DRY) . . . . . . . . . . . . . . . . .  
(PPM-DRY @ 71 0 2 )  . . . . . . . . .  

C O  e m i s s i o n  r a t e  . . . . .  ( L B / H R )  

60.0 

41.60 

13.60 

22618 

0.2748 
629.10 
315.36 
540 .OO 
1021. 

53.268 

60.0 

39.20 

13.80 

24090 

0.2544 
582.50 
304.00 
500.00 
972.22 

52.532 

60.0 I 
38.96 I 13.90 

24043 1 

0.2290 I 
524,25 
274.68 
450.00 1 
887.32 

47.187 1 

C O  = C a r b o n  m o n o x i d e  

A t r a i l i n g  ' < '  symbo l  i n d i c a t e s  t h a t  t h e  t r u e  v a l u e  
i s  l e s s  t h a n  o r  e q u a l  t o  t h e  r e p o r t e d  v a l u e  

I 
I 
I 

I 
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5 

0, O l b  / 6,0/6 7 D - 1 1  

I n t e r p o l l  L a b o r a t c r i e s  
( & I T ? )  ?Sb-C3=Q 

EPA M e t h o d  5 D a t a  R e p o r t i n g  S h e e t  
I m p i n g e r  C a t c h / M i n n e s o t a  P r o t o c o l  

Job 4cs Sourcc A P C ,  c Or-% a- 
Team Leader S C 9  T e s t  ' S i t e  S 3. LkW 
D a t e  S u b m i t t e d  l l - i z - ~ 3  C a t e  of T e s t  L-\\-?3 

D z t e  o f  A n a l y s i s  1 1  -2q-9 5 
T e s t  No. No. of R u n s  C o m b l e t e d  3 

Tec hn i c i an c - ua\* cso- 

T e s t  __ R u n  Q D i s h  No. 
F i e l d  B l a n k  D i s h  T a r e  U t .  9 
Log N u m b e r  D i s h + S a m p l e  W t .  9 
C o m m e n t s  S a m p l e  W t .  9 

T e s t  X R u n  I D i s h  No. 6, I 4 
Log N u m b e r  1 6 3 6  - 10 3 D i s h  T a r e  U t .  1 .  v73n 9 
C o m m e n t s  D i s h + S a m p l e  W t .  51.5067 9 

S a m p l e  W t .  0 .u337 9 

T e 5 t %Run 7- D i s h  No. 6 2  
Log Number - l o r  D i s h  T a r e  W t .  So.8980 9 
C o m m e n t s  Di s h + S a m p l  e U t .  Su. V O  5 7. 9 

S a m p l e  W t .  0 . U W L  9 

Log Number - 1 0 7  D i s h  T a r e  W t .  Yq.6566 9 
C o m m e n t s  D i s h + S a m p l e  W t .  M Y . 6 3 3 4  9 

Sample W t .  ( I  a 0 I 6  d 9 

T e s t L  R u n  3 D i s h  No. 6.5 

T e s t -  R u n  D i s h  No. 
Log Numbs- D i s h  T a r e  W t .  9 
C o m m e n t s  D i s h + S a n p l e  W t .  9 

S a m p l e  W t .  9 

Log r~umter D i s h  T a r e  W t .  9 
Commen t s D i s h + S a m p l e  E t .  9 

S a m p l e  W t .  9 

T e s t  - R u n  D ~ s h  No. 

Blank So lven t  W t . d * a J o l g  

I 
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c -I 

I n t e r p o l l  L a b o r a t o r i e s  
(612) 7e&-&u20 

€PA n e t h o d  5 D a t a  R e p o r t i n g  S h e e t  
P r o b o / C y c l o n e  Wash 

J o b  A CS S o u r c e  A - ?+ P t A e -  
Team L e a d e r  S L O  T e s t  S i t e  s+.< k 
D a t e  S u b m i t t e d  /1-1~'93 Date of T e s t  l \ - \ \ -q3 
Test No. 9 No. of Kuns C o m p l e t e d  3 
Data of  a n a l y s i s  \ \ ' 2 3 - $ 3  T e c h n i c i a n  C-f iJ . , \94to-  

nl S o l v e n t  .-l o w  T r a n s p o r t  L e a k a g e  3 0  
~~~ ~~ - 

T e s t  - R u n a  D i s h  No. 
F i e l d  B l a n k  D i s h  T a r e  W t .  9 
Log Number Dish+Sampl 'e  W t .  9 
'Jol . of S o l v e n t -  m l  S a m p l e  U t .  9 
*Sol v e n t  Res idue&ug/ml  

~~ ~ 

T e s t q -  Run \ D i s h  N o .  7 6  
V o l .  of  S o l v e n t i g O m l  D i s h  T a r e  W t .  '-4ss,q7 3 3  1 
Log Number&?(,, - ,goP D i s h + S a m p l e  Wt.yJ .YY OL 9 
Coinmen k s Sample W t .  O d i d  9 9 

~ ~ ~-~ ~ ~ 

D i s h  No. , 47 T e s t  9 R u n L  
L'ol. of S o l v e n t l \ o m l  D i s h  T a r e  U t .  '4%,'iLSK 9 

LP D i  s h + S a n p l  e W t  .%.W b 3 9 Log  Number c 

Commen t 5 S a m p l e  W t .  0. o 205 9 

T e s t  4 R u n 3  Dish rlo- c1B 
J V o l .  of S o l v e n t a m 1  D i s h  T a r e  W t .  q7.=72 

Log Number - 23 D i s h + S a m p l e  Wt..jl.w $1 9 
Commen t S a m p l e  W t .  O . O Z 1 5  9 

T e s t R u n -  D i s h  No. 
L'ol .  of S o l v e n t -  m l  D i s h  T a r e  W t .  9 
Log Nunber D i s h + S a m p l e  W t .  4 
Commen ts S a m p l e  W t .  Y 

'"'01. of  Solvent- m l  D i s h  T a r e  U t .  g 
Log Number D i s h + S a m p l e  W t .  cl 

Test- Run - D i s h  No. 

Ccriamen ts S a m p l e  W t .  

* S o l v e n t  Residue-ug/ml=C ( S a m p l e  W t .  - q )  (IO&) ] / P o l .  o f  Sol .- In : 
€PA-Pi5 O c e t c n e  R e s i d u e  Blank S p e c .  
R e s u I t s :  
F i e l d  B l k .  Run 1 Run 2 Run 3 Run 4 Run 5 

- (7.3 u g / m l  

- .- - 
I cr  -ni v c  1 0 . 0 1 6 5  I ~ , . 0 2 0 /  I O . # , L / I  

I 
I 
I 



I n t e r p o l l  L a b o r a t o r i e s  
(512) 755-613213 

EPCI Method 5 Data R e p o r t i n g  Sheet 
F i l t e r  G r a v i m e t r i c 5  

Source A -  3% p D r ,  ~r 
w 

S LP T e s t  S i t e  S h L  
Jab ,AI s 
Team Leader 

Tes t  No. 9 No. of Runs  Completed 3 
Date of A n a l y s i s  ((-Z.\-?? T e c h n i c i a n  c, H.L\<,s- 

Date  S u b m i t t e d  - 12-4 3 Date  of Tes t  I t -  1\43 

~ 

R u n  13 F i  1 t e r  No. T e s t  - 
F i e l d  B lank  F i l t e r  Type 
Log Number f i l t e r  T a r e  W t .  9 
Comments F i l t e r + S a m p l e  W t .  9 

Sample W t .  9 

T e s t q R u n  \ F i l t e r  No. 60 14 
Log Number / b 3 6  - I O O F  F i l t e r  Type qI \b t 
Comments F i l t e r  Tare W t .  . 8 a L 7  9 

F i l t e r + S a m p l e  W t . L Q 4 5 \  9 
Sample W t .  0. L6 Pi 9 

T e s t q R u n  2 F i  1 t e r  No. scicls 
Log Number - 1 0 1  F F i l t e r  Type q'' C: F 
Comments F i l t e r  Tare W t .  ,8785- 9 

F i l t e r + S a m p l e  W t .  /. 0351 9 
Sample W t .  0,1566 9 

T e s t q R u n  3 F i l t e r  No. $ 7  53 
Cog Number - \na F F i l t e r  Type Y"bF 
Comment s F i l t e r  Tare W t .  , q 2 &  7 9 

F i  1 ter+Sampl e W t .  1.0 '34 8 9 
Sample W t .  U , i 7 ~ J  9 

T e s t  - R u n  F i l t e r  No. 
Log Number F i l t e r  Type 
Comments F i  1 t e r  Tare W t .  9 

F i l t e r + S a m p l e  W t .  9 
Sample W t .  9 

Test- R u n  F i  1 t e r  No. 
Log Number F i l t e r  Type 
Comments F i l t e r  Tare W t .  9 

F i l t e r + S a m p l e  Ut .  9 
Sample W t .  9 

7esul ts: 
F i e l d  E l k .  Run 1 Run 2 R u n  3 Run 4 Run 5 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I Run 2 R u n  3 R u n  4 Run 5 F i e l d  B l k .  Run 1 
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Filename: BEETZO.WQ1 
Date: 31 Jan-95 

Facility: American Crystal Sugar 

Source: Coal-fired pulp dryer ' A  (several other sources were tested, 
but process data are not provided for these sources) 

Location: East Grand Forks, Minnesota 

Test date: November 11, 1993 

1. Emission DatdMass Flux RatesIEmission Factors 
Values reported 
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APPENDIX T 

REPORT EXCERPTS FROM REFERENCE 21 

(American Crystal Sugar Company, December 11, 1990) 
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Report  Number 0-3202 
December 1 i , 1990 
KE/kce 

1 
I 
I 

I n t e r p o l 1  Labora tor ies ,  I n c .  
4500 B a l l  Road N.E.  

C i r c l e  Pines, Minnesota 55014-1819 

TEL: (612)  786-6020 
FAX: ( 6 1 2 )  786-7854 

RESULTS OF THE NOVEMBER 14 AND 15, 1990 
STATE PARTICULATE EMISSION COHPLIANCE 

TEST ON THE SUGAR COOLER AND SUGAR 
GRANULATOR AT THE ACS HOORHEAD PLANT 

Submitted to :  

AMERICAN CRYSTAL SUGAR COHPANY 
2500 N o r t h  Eleventh S t r e e t  

P.O. Box 1037 
Moorhead, Minnesota 56560 

At ten t i on :  

Dave Waldon 

Approved by: 

r- 
Perry  Lonnes, e Ph.D. -+ 
Direc to r  
F i e l d  Tes t ing  D i v i s i o n  
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On November 14 and 15, 1990, I n t e r p o l l  Labora to r ies  personnel  

conducted a p a r t i c u l a t e  emission compliance t e s t  on t h e  Sugar Cooler  and 

Sugar Granu la to r  a t  the  American Crys ta l  Sugar (ACS) P l a n t  l o c a t e d  i n  

Moorhead, Minnesota. On-si te t e s t i n g  was performed by  0. Van Hoever and 

M. Kaehler. Coord inat ion between t e s t i n g  a c t i v i t i e s  and p l a n t  ope ra t i on  

was prov ided by Dan Gust o f  ACS. The t e s t s  were n o t  wi tnessed by  a member 

o f  t h e  Minnesota P o l l u t i o n  Cont ro l  Asencv. 

The g ranu la to r  and sugar c o o l e r  d ry  and cool  t h e  sugar i n  t h e  l a t e r  

p a r t  o f  t h e  o v e r a l l  process. A f t e r  t h e  j u i c e  i s  b o i l e d  down t o  t h e  p o i n t  

where t h e  c r y s t a l  s i z e  and concen t ra t i on  i n  t h e  mother l i q u o r  i s  

appropr ia te ;  t h e  e n t i r e  mass i s  mixed; t h e  c r y s t a l  separated f rom t h e  

J mother l i q u o r  and washed w i t h  h i g h  p u r i t y  water i n  c e n t r i f u g a l s ;  t hen  

s c r o l l e d  o f f  and conveyed b y  e l e v a t o r  t o  t h e  g ranu la to r .  The g r a n u l a t o r  

i s  a h o r i z o n t a l  r o t a r y  drum dryer .  Heated a i r  f l ows  counter  c u r r e n t  t o  

t h e  sugar c r y s t a l s  passage th rough t h e  drum and removes t h e  excess 

mois ture.  Louvers i n  the  drum cause t h e  sugar t o  be c a r r i e d  up t h e  s i d e  

o f  t h e  r o t a t i n g  drum, much l i k e  a cement mixer.  This causes t h e  sugar t o  

f a l l  th rough t h e  heated a i r  stream and increases t h e  speed and e f f i c i e n c y  

o f  d ry ing .  The d r i e d  sugar i s  t h e n  conveyed by e l e v a t o r  . t o  t h e  sugar 

c o o l e r  which i s  a l s o  a h o r i z o n t a l  r o t a r y  drum. The counter  c u r r e n t  f low 

of ambient a i r  through t h e  drum coo ls  t h e  sugar. F i n a l l y ,  t h e  coo led  

sugar i s  screened f o r  c r y s t a l  s i z e  con t ro l .  P a r t i c u l a t e  emiss ions f rom 

t h e  g ranu la to r  and coo le r  a r e  c o n t r o l l e d  by Rotoclones. 

I 
1, I 

0' 
I 
I 
1 
I 

Eva lua t ions  were performed i n  accordance with EPA Methods 1 - 5, CFR 

T i t l e  40, Pa r t  60, Appendix A ( rev i sed  J u l y  1, 1989). A p r e l i m i n a r y  

de te rm ina t ion  o f  the  gas l i n e a r  v e l o c i t y  p r o f i l e  was made be fo re  t h e  f i r s t  
p a r t i c u l a t e  de terminat ion  t o  a l l o w  s e l e c t i o n  o f  t h e  a p p r o p r i a t e  nozz le  

) d iameter requ i red  f o r  i s o k i n e t i c  sample wi thdrawal.  A n  I n t e r p o l l  Labs 

sampling t r a i n  which meets o r  exceeds s p e c i f i c a t i o n s  i n  t h e  above-c i ted 
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1 
I 

1 I 
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I n t e r p o l  1 L a b o r a t o r i e s  
(612) 706-502D 

EPA Method 5 D a t a  R e p o r t i n g  S h e e t  
Imp inger  C a t c h / H i n n e s o t P  P r o t o c o l  

I 

S o u r c s  J-kqci,, C c * h / -  7 ! 
 ob A .  C. J- / F  7 ccrh29.f 
Team Leader /I! K T e s t  S i t e "  J i k k  
D a t e  S u b m i t t e d  / i - /&-?J C a t e  of T e s t  l l - (v-?C! 
T e s t  No. / No. of Huns Completed 3 
D a t e  of A n a l y s i s  / i - i q -4e  T e c h n i c i a n  E. <d-.--- 

! 

I 
l 0  
I 1  

1 
l 2  

': I 3 

I ' )  

l 4  
I 5  

I 
I 

T e s t  R u n Q  D i s h  No. Z 
F i e l d  B l a n k  D i s h  T a r e  W t .  Yb. 2 2  h l  9 
Log Number / 14.3 . 0 3 Dish+Sample  WC. %- 2 2 b p  9 
Comment s Sample W t .  0, d d d &  9 

Log Number -0 6 D i s h  T a r e  Wt.50.0319 9 
Comments D i  sh+Sample W t -  50803 f7 9 

SamplP W t -  0'. w 3  r 9 

Log Number -0ci D i s h  T a r e  U t .  9'7.753'1' 9 
Comments D ish+Sample  U t .  L/' .7& zf 9 

Sample W t .  0 ,  UGqY 9 

L o g  Number - i L  D i s h  T a r e  dt. v?. '7 3 4/ 9 
Comments Dish+Sample W t .  Yq.73 '74 9 

Sample  W t .  a.uu3 s 9 

Log Number D i s h  T a r e  U t .  9 
Comments D ish+Sample  Ut.  9 

Sample W t .  9 

L o g  Number D i s h  T a r e  W t .  9 
C o m m e n t s  D ish+Sample  W t .  9 

Sample W t .  9 

T e s t  I R u n L  D i s h  No.- 

. .  T e s t R u n x  D i s h  No. I 

T e s t  I R u n L  D i s h  No. / q  

T e s t  __ Run- D i s h  No. 

Test-  Run- D i s h  No. 

B l a n k  S o l v e n t  U t .  fiu@6 g 

R e s u l  tr: 
F i e l d  B l k .  Run 1 Run 2 Run 3 Run 4 R u n  5 I 1 
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I n t e r p o l  1 Labora to r les  
(612)  7 a 5 4 0 2 0  

€PA Method 5 D a t a  Repor t ing  Sheet 
Probe/Cyclone Wash 

Job 
T e a m  Leader rCr< Test  S i t e '  G G . L  
Date  Submit ted f t - l f - %  Date of Test / ! - lY -Zc ,  
T e s t  No. 1 No. of Huns Completed 3 
~ a t e  of Gnalys is  ii.!i,-%, Technician$. &!!- 
Transpor t  Leakage vane 0 m l  Solvent  + 63 6.0 

4, c . 5 ./k C#* fl vu d Source 14 QG." Ct- /rlt 
,. 

T e s t R u n L  D ish  No. 7 L 
F i e l d  Blank D ish  T a r e  W t .  b y  . / ug3  9 
Log Number /' 7 4 -0 ' DishtSample W t .  (99 In  8 5  9 
V o l .  o f  S o l v e n t a m 1  Sample W t .  &'6L 9 
*So lvent  Residue 2.3 ug/ml 

T e s t  Run- D i s h  No. 
vol. of S o l v e n t m m l  D i s h  Tare 9 
Log Number -0  q Dish+Sample W t .  708 3 3 y 7  9 
Coinmen t 5 Sample W t .  O.irf i37L 9 

W t .  70. 25-61 

Tes t  I R u n L  D i s h  No. 7 .? 
~ ' 0 1 .  o f  S o l v e n t e m 1  D i s h  Tare W t .  so.o5?/; 9 
Log Number -0 9 Dish+Sample W t .  80. 1474 9 
C o m m e n t s  Sample W t .  0.0c 77 9 

V O ~ .  of ~ o l v e n t / 7 0 m l  D ish  Tare W t .  8r. 72.95 9 
Log Number -10 Dish+Sample W t .  86 . 000 Y 
Comment = Sample Ut- L'. 07 Q 9 Y 

Tes t  / Run- 3 D i s h  Mo. 7 7  

Tes t  Run- D i s h  No. 
L'ol . of Solvent- m l  D i s h  Tare W t .  9 
Log Number D i  sh+Sampl e W t  - 9 
Comments Sample W t .  9 

T e s t  Run- D i s h  No. 

Log Number Dish+Sample U t .  
'Jol. of  Solvent- m l  D i s h  Tare W t .  9 

Csrnments Sample W t .  9 
-~ ~ ~~ 

*So l ven t  Residuez*uug/rnl=C - (Sample Wt.o:irb'uxg) (IC)&) 3/'.'01- of So l  . / O r ) m l  
EPA-MS Acetone Residue Blank Spec. (7 .9 uy/ml 

F i e l d  E l k .  R u n  1 R u n  2 R u n  3 Run 4 Run 5 

- 1 Results: 

I 
I 
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I n t e r p o l  1 Labora tor ies  
(512) 796-6020 

EPA Method 9 Data Report ing Sheet 
F i  1 t e r  G r  avi metr i cs 

Job 4 ,  C ,  / n l , ~ ~  h e a d  Source J u q q p  C Q O ~ C P  
Team Leader /1.7 Ii Test S i t e  ' J-*. c I< 
Date Submitted 11- 15- YO Date of Test /l-lf-qfl 
Test No. 1 No. of Runs C 
Date of Analys is  / / - /&PO Technician 8. 

Test  -Run 0 F i l t e r  No. 2gI I  
F i e l d  Blank F i l t e r  Type 4 " G F  
Log Number 1'793 F i l t e r  Tare W t .  , 9 L / q  9 
Comments F i  lter+Sample W t .  . V 3 0 0  9 

Sample W t .  D.UO0 1 9 

T e s t R u n /  F i l t e r  No. zr/Y 
Log Number e F i l t e r  Type 4 " G F  
Comments F i l t e r  Tare W t .  927b 9 

Fi l ter+Sample Wt..9soS 9 
Sample W t .  0.0 1/ 'L  9 

~~~~~ ~~~~~ 

Test  R u n  2- F i l t e r  No. 2831 

Comments F i l t e r  T a r e  W t .  I 75/(/7- 9 
Fi l ter+Sample W t .  . qb7.5 9 
Sample W t .  8.0233 9 

Log Number -0 P F i l t e r  Type Y *  6 F  

Te6t 1 R u n j  F i l t e r  No. 2833 
Log Number - If F i l t e r  Type 4 " G F  
Comments F i l t e r  Tare W t .  -9/4'7 9 

Fi l tercSample W t .  .?YO3 9 
Sample W t .  f ) .  0 2 5t 9 

Tes t  Run- F i l t e r  No. 
Log Number F i l t e r  Type 
Comments F i l t e r  Tare W t .  9 

Fil ter+Sample W t .  9 
Sample W t .  9 

Tes t  F i  1 t e r  No. R u n  - 
Log Number F i l t e r  Type 
Comments F i l t e r  Tare W t .  9 

Fi l ter+Sample W t .  9 
Sample W t .  9 

R e s u l t s :  
._ F i e l d  Elk .  Run 1 R u n  2 R u n  3 Run 4 Run 5 

F i e l d  B l k .  Run 1 R u n  2 Run 3 Run 4 Run 5 I 
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I n t e r p o l  1 L a b o r a t o r i e s  
(512) 7 a 6 - ~ , a o  

EP6 Method 5 D a t a  R e p o r t i n g  Shee t  
I m p i n g e r  C a t c h / M i n n e s o t a  P r o t o c o l  

Job A-CJ- //W,*,?P/l !O I 4 Sourc.= G( 

D a t e  S u b m i t t e d  tI-/&-G?d: C a t e  of T e s t  :!-IC'-%' 
T e s t  No. No. of  R u n s  C o m p l e t e d I '  
D a t e  of analysis i i - ! ? - q c  Tec  hn i c i an f i  .C&C.,.% 

:Team Lead& mf? T e s t  S i t e  Stack 

T e s t  Run 0 D i s h  No. 
F i e l d  B l a n k  D i s h  T a r e  W t .  9 
Log Number D ish+Samp le  Ut. 9 
Comments Samp le  W t .  9 

Log N u m b e r  /743-/5 D i s h  T a r e  W t .  52. 32/7, 9 

Samp le  W t .  0,OO 4'7- 9 

Log N u m b e r  -/ Y D i s h  T a r e  W t .  44. 554.3 9 
Comments D ish+Samp le  W t .  + ' Y . s ~ ~ ~ '  9 

Sample W t .  /?.do 55 4 

Test  L R u n l  D i s h  No. ,I[: 

Comments Dish+Sample W t . 5 ' 2 .  8 2 5 *  9 

Test L R u n 2  D i s h  No. 6 /  

T e s t  R u n 3  D i s h  No. 107 
L o g  Number -2 j D i s h  T a r e  W t .  S Y . 0 7 C 1  9 
Comment 5 Dish+Samp le  W t .  4 y . 0 7 9 4  9 

Samp le  W t .  fJ1.uoy7 9 

Tes t -  Run- D i s h  No. 
L o g  N u m b e r  D i s h  T a r e  W t .  9 
Comments D ish+Samp le  Ut. 9 

Sample W t .  9 

Tes t -  Run- D i s h  No. 
L o g  Number D i s h  T a r e  W t .  9 
Comments Dish+Sample W t .  9 

Sample W t .  9 

R e s u l  tr: , F i e l d  B l k .  Run 1 Run 2 R u n  3 R u n  4 R u n  5 

1 
1 
f 

I 
I 
I 



I n t e r p o l  1 L a b o r a t o r i e s  
(612) 786-tO2O 

EPA n e t h o d  5 D a t a  R e p o r t i n g  S h e e t  
P r o b e / C y c l o n e  Wash 

A.C.3.  / M O C  . .- h ea ,d S o u r c e  G:l\arqic I q b P  
T e s t  S i t e  Sfuc.k 

J o b  
Team L e a d e r  ’ fil<. 
D a t e  Submi t t e d  //-/f-?O D a t e  of T e s t  i t / F - V G  
T e s t  N o .  2 No. of  Runs  Comp e t e d  3 
D a t e  of A n a l y s i s  I / - /b-70 T e c h n i c i a n  fL- d 
T r a n s p o r t  L e a k a g e  w o n ‘  0 m l  S o l v e n t  N>O 

I 
I 
I 

T e s t  R u n k  D i s h  No. 
F i e l d  B l a n k  D i s h  T a r e  W t .  9 

V o l .  of S o l v e n t  m l  S a m p l e  W t .  9 
1 0 Log  Number D i  s h + S a m p l e  W t .  5 

1 I 
* S o l v e n t  F i e s i d u m  ug /ml  

T e s t  Z. Run- D i s h  No .  3c3 
I;!  ! 

” I 

11 ) 

c l  
l i  

B l  

1 W O ~ .  of S o l v e n t / 6 c r n l  D i s h  Tare W t .  79.57 3 2 9 
L o g  Number  1743 * 13 D i s h + S a m p l e  W t .  Y q  b 2 28 9 
Coinmen t s S a m p l e  W t .  b’d 946 9 

T e s t  & R u n 2  D i s h  No. Jw , ,  . I  2 a.’o1. of  S o l v e n t / 6 0 m l  D i s h  T a r e  W t .  60. 5 5 3 3  9 
I 

L o g  Number - l L  Dish+Sarnple  W t .  bo. 5769 
Comment  s S a m p l e  W t .  0.02 3 6. 9 

3 W O ~ .  of  Solvent&ml  D i s h  T a r e  W t .  56,. 0 2 - 1 0  9 
L o g  Number --I7 D i s h + S a m p l e  W t .  5b.I7-3‘7 c j  
C o m m e n t s  S a m p l e  W t .  O , . l U 7 Y  9 

4 Vol. of  S o l v e n t -  m l  D i s h  T a r e  W t .  9 
L o g  N u m b e r  D i s h + S a m p l e  W t .  9 
C o m m e n t s  S a m p l e  W t .  9 

T e s t  ‘L R u n 3  D i s h  No. 303 

T e s t  Run- D i s h  No. 

Run- D i s h  No. 
m l  D i s h  T a r e  W t .  Y 5 ‘201. of  S o l v e n t -  

L o g  N u m b e r  D i s h + S a m p l e  W t .  c j  
Cornmen t 5 S a m p l e  W t .  9 

+ S o l v e n t  Residue-ug/ml=C (Sample W t . -  g ) ( l O ~ ) I / V o l .  of Sol.- m 

’ I  I T e s t  

1 
i 
I 

9 ,  

1 

o.c.ce D- 5 sc-0’ 



Interpol1 Laboratories 
(612) 786-6020 

€PA Method J Data Reporting Sheet 
F i  1 t er Gravi metr i. cs 

1 

Job A.C.Y. /f loot-heii,A Source CWulaScr  
Team Leader M K  Test Site R Q G K  
Date Submitted I/- /x- 90 Date of Test 11-18-9C 

Date of finalysis tl-lL-?o 
1 No. of  Runs Comp eted 3 

Technician fl. c L I Test No. 

R e s u l t s :  

2 

(1. 06 i c l  

I 4  

0. u qt5' 

I '  

Test Run 0 Fi 1 ter No. 
Field Ellank Filter Type 
Log Number Filter Tare Wt. 9 
Comments Filter+Sample Wt. 9 

Sample Wt. 9 

Test 1 Run / Filter No. 2815 
Log Number J 3*53 -19 Filter Type v'i 6 F 
Comments Filter Tare Wt. , 9 3 3 . f  9 

FiltercSample Wt. .Y.(35 9 
Sample Wt. ,7. 0 io (.! 9 

Test 2 Run 2 Filter No. 2F/6 
Log Number .-I7 Filter Type 9 " G F  
Comments Filter Tare Wt. ,'?/'lS 9 

Sample Wt. ' d . O ' L q j  9 
Filter+Sample Wt.,93Y/ g 

~ ~ ~ ~ ~ ~ ~~ - - ~  

Test 2 R u n j  Filter No. 2WJ7 
Log Number -?A Filter Type Y'GF 
Comments Filter Tare Wt. .?'fO'f 9 

FiltercSample Wt. .9&37 9 
Sample Wt. 0.02'333 9 

Test Run Filter No. 
Log Number Filter Type 
Comments Filter Tare Wt. 9 

Filter+Sample Wt. 9 
Sample Wt. 9 

Test Run Fi 1 ter No. 
Log Number Fi 1 ter Type 
Comments Filter Tare Wt. 9 

Filter+Sample Wt. 9 
Sample Wt. 9 

Run 2 Run 3 Run 4 Run 5 

c 
1 
I 
8 
1 
I 
I 
1 
Y 



Filename: BEET21.WQl 
Date: 18Jan-95 

Facility: American Crystal Sugar 
Location: Moorehead, Minnesota 

Source: Sugar cooler (horiz. rotating drum cooled w/ ambient air) with rotoclone 
Test date: November 14,1990 

Total PM G/dsd 0.0477 0.0492 
Filterable PM G/dsd 0.0463 0.0476 
Condensible organic PM G/dscf 0.001 42 0.001 633 
c02 % VOI 0,039'' 0.03% 

D. Emission Data/Mass Flux Rates/Emission Factors 

0.0496 
0.0480 
0.001 60 

0.039'7 



Filename: BEET21A.WQ1 
Date: 18Jan-95 

Facility: American Crystal Sugar 
Location: Moorehead, Minnesota 
Source: Sugar granulator (horiz. rotating drum dryer) with rotoclone 

Test date: November 15, 1990 

1 
I 
I 



I 
I 
1 
I 
I 
I 
i 
I 
21 
I 
11 
1 
I 
I 
I 
I 
I 
I 
I 

APPENDIX u 

REPORT EXCERPTS FROM REFERENCE 22 

(American Crystal Sugar Company, April 15, 1993) 



1 @ Bay West 

I 

I 
i 

I 
i: 

Unit Nos. 1 and 2 Pulp Dryer Stacks 
EMISSION TESTING RESULTS 

for the 
F&UT 22-26, 1993 T&hg Of 

Particulate 

conducted at the 

American Crystal Sugar Company 
Crookstoh, Minnesota 

Submitted to: 

Mi: Dave Noble 
American Crystal Sugar Company 
Highway 75 South 
Crookston, Minnesota 56716 

submirred by: 

BAY WEST, INC. 
FNEEMPIREDRIVE 
ST. PAUL, MINNESOTA 55103 
Telephone (612) 291-0456 
Fax (612) 291-0099 

Timothy Roland Nelson 
Project Manager 
Air Quality 

April 15, 1993 
' Project No. BW920441 



TABLE 1 

CLIENT: AMERICAN CRYSTAL SUGAR, CROOKSTON 
SOURCE/SITE: NO. 1 PULP DRYER STACK 

RESULTS OF ORSAT & MOISTURE ANALYSES - EPA METHODS 3 & 4 (%V/V) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TEST NO.: 1 .RUN 1 RUN 2 

DATE OF TEST 22 - Feb- 93 22 - Feb- 93 

DRY BASIS (ORSAT), % . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

9.03 9.67 

10.42 9.76 

NM NM 

80.55 80.57 

WET BASIS (ORSAT), % . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

WATER VAPOR 

DRY MOLECULAR WEIGHT 

WET MOLECULAR WEIGHT 

NM = NOT MEASURED 

4.67 

5.39 

NM 

41.65 

*. 48.29 

4.95 

5.00 

NM 

41.26 

48.80 

29.86 

24.13 

29.94 

24.11 



TABLE 2 

CLIENT: AMERICAN CRYSTAL SUGAR, CROOKSTON 
SOURCE/SITE: NO. 1 PULP DRYER STACK 

1 RESULTS OF PARTICULATE LOADING DETERMINATIONS - EPA METHOD 5 
TEST NO.: 1 RUN 1 RUN 2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- - _ - _ _ _ - - _ -  _ _ _ - _ - - - _ -  
DATE OF RUN 
RUN START TIME 
RUN END TIME 

STACK STATIC PRESSURE ( i n .  H20) 
CROSS SECTIONAL AREA (Sq. f t . )  
PITOT TUBE COEFFICIENT 

SAMPLE GAS MOISTURE ANALYSES 

SAMPLE GAS MOISTURE CONTENT ( % )  

DRY GAS METER COEFFICIENT 
BAROMETRIC PRESSURE ( in .  Ho) 
AVG . ORIFICE PRESSURE-DROPd 1 in .  H20) 
AVG. GAS METER TEMP. (degrees F) 

VOLUME THROUGH GAS METER 
AT METER CONDITIONS (c f )  . -  , 
STANDARD CObITIONS (dscf 

TOTAL SAMPLING TIME (rnin.) 

AVG. STACK GAS TEMP. (degrees F) 
NOZZLE DIAMETER ( i n .  ) 

AVG. STACK GAS VELOCITY ( f t /SeC) 

VOLUMETRIC FLOWRATE 
ACTUAL, (acfm) 
DRY STANDARD (dscfm) 

ISOKINETIC VARIATION. % 

PARTICULATE COLLECTED 
FILTER CATCH (a) 
PROBE WASH ~ -( gj 
IMPINGER CATCH ( g )  
TOTAL PARTICULATE COLLECTED (9) 

PARTICULATE CONCENTRATION 
ACTUAL (a r /acf )  
DRY STAI$h.b (gr/dscf) 

PARTICULATE MASS RATE ( lb /hr )  

22 - Feb- 93 
1200 
1340 

-0.60 
19.634 
0.840 

0.00 
814.00 

7.00 
821.00 

48.29 

1.039 
. 29..30 

0.57 
94 

42.67 
41.40 

96 
0.250 

' .  209 

49.58 

58413 
23301 

106.67 

0.0752 
0.1101 
0.0703 
0.2556 

0.0380 
0.0953 

19.028 

22 - Feb - 93 
1420 
1600 

-0.60 
' 19.634 

0.840 

0.00 
793.00 

5.00 
798.00 

48.80 

1.039 
29.30 
0.52 

94 

40.62 
39.44 

96 
0.250 

210 

49.63 

58464 
23076 

102.61 

0.1337 
0.0984 
0.0722 
0.3043 

0.0470 
0.1191 

23.550 

I 
I 
I 
1 
1 
I 
I 
I 
I 
1 
1 
I 
c 
I 
b 
1 - 



TABLE 3 

CLIENT: AMERICAN CRYSTAL SUGAR, CROOKSTON 
SOURCE/SITE: NO. 1 PULP DRYER STACK 

RESULTS OF ORSAT & MOISTURE ANALYSES - EPA METHODS 3 & 4 (%V/V) -___________-___- -______________________- - - - - - - - - - - - - - - - - - - - - - - - - - - - .  

TEST NO.: 2 

DATE OF TEST 

DRY BASIS (ORSAT), % 

CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

- _ _ _ _ - _ _ _ _ - - - _ _ _ - - _ _ _ L _ _ _ _ _ _ _ _  

WET BASIS (ORSAT), % _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _  

CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

WATER VAPOR 

DRY MOLECULAR WEIGHT 

WET MOLECULAR WEIGHT 

NM = NOT MEASURED 

RUN 1 RUN 2 RUN 3 

23-Feb-93 23-Feb-93 23-Feb-93 

6.71 6.12 6.05 

13.15 13.86 13.93 

NM NM NM 

80.14 80.02 80.02 

4.08 

8.00 

NM 

48.75 

’. 39.17 

29.60 

25.06 

3.76 3.75 

8.52 8.65 

NM NM 

49.19 49 - 66 
38.53 37.93 

29,53 29.53 

25.09 25.15 



TABLE 4 

CLIENT: AMERICAN CRYSTAL SUGAR, CROOKSTON 
SOURCE/SITE: NO. 1 PULP DRYER STACK 

RESULTS OF PARTICULATE LOADING DETERMINATIONS - EPA METHOD 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
TEST NO.: 2 

DATE OF RUN 
RUN START TIME 
RUN END TIME 

STACK STATIC PRESSURE ( in .  H20) 
CROSS SECTIONAL AREA (Sq. f t . ) 
PITOT TUBE COEFFICIENT 

SAMPLE GAS MOISTURE ANALYSES 
CONDENSER (ml . ) 
IMPINGER (ml . ) 
DESSICCANT (grams) 
TOTAL (grams) 

SAMPLE GAS MOISTURE CONTENT ( % )  

DRY GAS METER COEFFICIENT 
BAROMETRIC PRESSURE (in. Ho) .. ~~ ~ 

AVG. ORIFICE PRESSURE -DROPd'(in. H20) 
AVG. GAS METER TEMP. (degrees F) 

VOLUME THROUGH GAS METER 
AT METER CONDITIONS (Cf) 
STANDARD CONDITIONS (dscf) 

TOTAL SAMPLING TIME (min.) 

AVG. STACK GAS TEMP. (degrees F) 
NOZZLE DIAMETER ( i n .  ) 

AVG. STACK GAS VELOCITY (ft/sec) 

VOLUMETRIC FLOWRATE 
ACTUAL (acfm) 
DRY STANDARD (dscfm) 

ISOKINETIC VARIATION. % 

PARTICULATE COLLECTED 
FILTER CATCH (g) 
PROBE WASH (a) 
IMPINGER-CATCH (g) 
TOTAL PARTICULATE COLLECTED (g) 

PARTICULATE CONCENTRATION 
ACTUAL (gr/acf) 
DRY STANDARD (gr/dscf) 

PARTICULATE MASS RATE (lb/hr) 

RUN 1 - - - - - - - - - - -  
23 - Feb- 93 

835 
1015 

-0.65 
19.634 
0.840 

0.00 
693.00 

3.00 
696.00 

39.17 

1.039 
. 29.40 

0.88 
99 

52.73 
50.91 

96 
0.250 

'. 207 

52.98 

62418 
29486 

103.65 

0.0478 
0.1106 
0.0604 
0.2188 

0.0313 
0.0663 

16.763 

23-Feb-93 
1050 
1230 

-0.65 
19.634 
0.840 

0.00 
652.00 

6.00 
658.00 

38.53 

1.039 
29.40 
0.82 

98 

51.11 
49.44 

96 
0.250 

208 

52.86 

62273 
29663 

100.06 

0.0887 
0.0961 
0.0567 
0.2415 

0.0359 
0.0754 

19.166 

23 - Feb- 93 
1315 
1455 

-0.65 
19.634 
0.840 

0.00 
645.00 

6.00 
651.00 

37.93 

1.039 
29.40 
0.85 
100 

51.99 
50.17 

96 
0.250 
209 

52.93 

62355 
29946 

100.57 

0.0685 
0.1198 
0.0431 
0.2314 

0.0342 
0.0712 

18.271 

t 
1 
I 
I 
t 
i 
I 
I 
I 



TABLE 5 

CLIENT: AMERICAN CRYSTAL SUGAR, CROOKSTON 
SOURCE/SITE: NO. 2 PULP DRYER STACK 

RESULTS OF ORSAT & MOISTURE ANALYSES - EPA METHODS 3 & 4 (%V/V) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 
I 
1 
I 
1 
I 
I 
I 
c 

TEST NO. : 3 

DATE OF TEST 

DRY BASIS (ORSAT), % - - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

WET BASIS (ORSAT), % . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
.. CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

WATER VAPOR 

DRY MOLECULAR WEIGHT 

WET MOLECULAR WEIGHT 

NM = NOT MEASURED 

RUN 1 RUN 2 RUN 3 

24-Feb-93 24-Feb-93 24-Feb-93 

5.57 5.02 4.55 

14.45 15.10 15.63 

NM NM NM 

79.98 79.88 79.82 

3.58 3.29 

9.30 9.88 

,NM NM 

51.47 52.29 

‘. 35.64 34.54 

29.47 29.41 

25.38 25.47 

3.07 

10.53 

NM 

53.77 

32.64 

29.35 

25.65 



TABLE 6 

CLIENT: AMERICAN CRYSTAL SUGAR, CROOKSTON 
SOURCE/SITE: NO. 2 PULP DRYER STACK 

RESULTS OF PARTICULATE LOADING DETERMINATIONS - EPA METHOD 5 

TEST NO.: 3 RUN 1 RUN 2 RUN 3 

DATE OF RUN 24-Feb-93 24-Feb-93 24-Feb-93 
RUN START TIME 1010 1230 1440 
RUN END TIME 1150 , 1410 1620 

_ _ - - _ _ - - - - _  - _ _ _ - _ - _ - _  - _ - - _ _ _ _ _ _  

STACK STATIC PRESSURE ( i n .  H20) 

PITOT TUBE COEFFICIENT 
CROSS SECTIONAL AREA (sq. ft. ) 

SAMPLE GAS MOISTURE ANALYSES 
CONDENSER (ml . 
IMPINGER (ml . ) 
DESSICCANT (arms) 

-0.85 -0.85 -0.85 
12.306 ,12.306 12.306 
0.840 0.840 0.840 

0.00 0.00 0.00 
428.00 683.00 637.00 

2.00 9.00 7.00 
430.00 692.00 644.00 

SAMPLE GAS MOISTURE CONTENT ( % )  35.64 34.54 32.64 

DRY GAS METER COEFFICIENT 1.039 1.039 1.039 
BAROMETRIC PRESSURE (in. Hg) . 29 ..43 29.43 29.43 
AVG. ORIFICE PRESSURE DROP (in. H20) 0.44 1.26 1.31 
AVG. GAS METER TEMP. ('degrees F) 88 94 100 

VOLUME THROUGH GAS METER 
AT METER CONDITIONS (Cf 
STANDARD CONDITIONS (dscf) 

TOTAL SAMPLING TIME (min. ) 
NOZZLE DIAMETER (in. ) 

37.13 63.25 64.78 
36.57 61.77 62.61 

96 96 96 
0.190 0.250 0.250 ~ ~ ~~. ~ ~~~ . ~~. ~ ~~ ~~ ~~ ~ ~~~~ ~ 

AVG. STACK GAS TEMP. (degrees F) '. 195 195 19 5 

AVG. STACK GAS VELOCITY (ft/sec) 61.72 61.59 61.38 

VOLUMETRIC FLOWRATE 
ACTUAL (acfm) 
DRY STANDARD (dscfm) 

45571 45475 45322 
23190 23547 24147 

ISOKINETIC VARIATION. % 102.72 98.70 97.55 

PARTICULATE COLLECTED 
FILTER CATCH (g) 0.0502 0.0664 0.0647 
PROBE WASH (g) 0.1111 0.1714 0.1599 
IMPINGER CATCH (g) 0.0296 0.0635 0.0521 
TOTAL PARTICULATE COLLECTED (g) 0.1909 0.3013 0.2767 

PARTICULATE CONCENTRATION 
ACTUAL (ar/acf) 
DRY STAI$AkD (gr/dscf) 

PARTICULATE MASS RATE (lb/hr) 

I 

I 
1 
I 
1 
I 
1 
I 
1 
I 
I 
1 
I 
I 
4 
I 

0.0410 0.0390 0.0363 
0.0806 0.0753 0.0682 1 
16.013 15.192 14.116 

I 



TABLE 7 

CLIENT: AMERICAN CRYSTAL SUGAR, CROOKSTON 
SOURCE/SITE: NO. 2 PULP DRYER STACK 

RESULTS OF ORSAT & MOISTURE ANALYSES - EPA METHODS 3 & 4 (%V/V) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 
I 
I ; '  

I 

I 

TEST NO.: 4 

DATE OF TEST 

DRY BASIS (ORSAT), % . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

RUN 1 RUN 2 RUN 3 

25-Feb-93 25-Feb-93 25-Feb-93 

3.18 3.74 3.75 

17.25 16.59 16.56 

NM NM NM 

NITROGEN 79.57 79.67 79.69 

WET BASIS (ORSAT), % . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

W O N  DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

2.36 

12.79 

NM 

58.98 

WATER VAPOR '. 25.88 

DRY MOLECULAR WEIGHT 29.20 

WET MOLECULAR WEIGHT 26.30 

NM = NOT MEASURED 

2.64 2.67 

11.72 11.79 

NM NM 

56.29 56.73 

29.35 28.81 

29.26 29.26 

25.96 26.02 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
1 

TABLE 8 

CLIENT: AMERICAN CRYSTAL SUGAR, CROOKSTON 
SOURCE/SITE: NO. 2 PULP DRYER STACK 

RESULTS OF PARTICULATE LOADING DETERMINATIONS - EPA METHOD 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ L _ _ _ _ _ - - - - - - - - - - - - - - - - - - -  

TEST NO.: 4 RUN 1 RUN 2 - - - - - - - - - - -  _ - - - _ - _ _ - -  
DATE OF RUN 
RUN START TIME 

25-Feb-93 25-Feb-93 
9 10 1135 

25 - Feb- 9 3 
1350 
1530 1150 1315 

STACK STATIC PRESSURE (in. H20) -0.76 -0.76 
CROSS SECTIONAL AREA (sq. ft.) 12.306 . 12.306 
PITOT TUBE COEFFICIENT 0.840 0.840 

-0.76 
12.306 
0.840 

SAMPLE GAS MOISTURE ANALYSES 
CONDENSER ( m l  . ) 
IMPINGER (ml . ) 
DESSICCANT (grams) 
TOTAL (grams) 

0.00 0.00 
463.00 575.00 

8.00 14.00 

0.00 
547.00 
14.00 

~ ~. 
471.00 589.00 561.00 

28.81 

1.039 
29.40 
1.43 
105 

SAMPLE GAS MOISTURE CONTENT ( % )  25.88 29.35 

DRY GAS METER COEFFICIENT 1.039 1.039 
BAROMETRIC PRESSURE (in. Hg)  , 29,40 29.40 
AVG. ORIFICE PRESSURE DROP (in. H20) 1.32 1.49 
AVG. GAS METER TEMP. ('degrees F) 89 100 

VOLUME THROUGH GAS METER 
AT METER CONDITIONS (cf) 
STANDARD CONDITIONS (dscf) 

64.47 69.20 
63.54 66.78 

68.16 
65.29 

TOTAL SAMPLING TIME (min. ) 
NOZZLE DIAMETER (in. ) 

96 96 
0.250 0.250 

96 
0.250 

194 i 
. ~~~~. , . ~ ~ - .  . ~~ ~~ ~~~ 

AVG. STACK GAS TEMP. (degrees F) * .  193 194 

AVG. STACK GAS VELOCITY (ft/sec) 58.97 59.42 60.19 

VOLUMETRIC FLOWRATE 
ACTUAL (acfm) 43538 43872 

25591 24558 
44437 
25036 

98.12 

DRY STAiDARD' (dscfm) 

ISOKINETIC VARIATION. % 93.42 102.32 

PARTICULATE COLLECTED 
FILTER CATCH (g) 
PROBE WASH (ci) 

0.0390 0.0521 
0.1360 0.1017 
0.0440 0.0420 
0.2190 0.1958 

0.0313 0.0253 
0.0532 0.0452 

11.667 9.524 

0.0430 
0.1241 
0.0350 
0.2021 

IMPINGER CATEH ( g )  
TOTAL PARTICULATE COLLECTED (g) 

PARTICULATE CONCENTRATION 
ACTUAL (gr/acf) 
DRY STANDARD (gr/dscf) 

PARTICULATE MASS RATE (lb/hr) 

0.0269 
0.0478 

10.251 
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TABLE 9 

CLIENT: AMERICAN CRYSTAL SUGAR, CROOKSTON 
SOURCE/SITE:  NO. 2 PULP DRYER STACK 

RESULTS OF ORSAT & MOISTURE ANALYSES - EPA METHODS 3 & 4 (%V/V) 
I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TEST NO.:  5 RUN 1 RUN 2 RUN 3 

DATE OF T E S T  26-Feb-93 26-Feb-93 26-Feb-93 

DRY BASIS ( O R S A T ) ,  % . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CARBON D I O X I D E  3.92 3.60 3.46 

.OXYGEN 

CARBON MONOXIDE 

16.37 16.76 16.93 

NM NM NM 

NITROGEN 79.71 79.64 79.61 

WET B A S I S  ( O R S A T ) ,  % . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CARBON D I O X I D E  

. i  OXYGEN 
t 

CARBON MONOXIDE 

NITROGEN 

) WATER VAPOR 

DRY MOLECULAR WEIGHT 

WET MOLECULAR WEIGHT 
) 

1 
NM = NOT MEASURED 

2.80 

11.69 

NM 

56.93 

' .  28.58 

29.28 

26.06 

2.60 2.53 

12.10 12.37 

NM NM 

57.51 58.17 

27.78 26.94 

29.25 29.23 

26.12 26.21 



TABLE 10 

CLIENT: AMERICAN CRYSTAL SUGAR, CROOKSTON 
SOURCE/SITE: NO. 2 PULP DRYER STACK 

I 

1 RESULTS OF PARTICULATE LOADlNG DETERMINATIONS - EPA METHOD 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
TEST NO.: 5 

DATE OF RUN 
RUN START TIME 

STACK STATIC PRESSURE (in. H20) 
CROSS SECTIONAL AREA (sq. f t . )  
PITOT TUBE COEFFICIENT 

SAMPLE GAS MOISTURE ANALYSES 
CONDENSER ( m l  . ) 
IMPINGER (ml. ) 
DESSICCANT (grams) 
TOTAL (grams) 

SAMPLE GAS MOISTURE CONTENT ( % )  

DRY GAS METER COEFFICIENT 
BAROMETRIC PRESSURE (in. Hg) 
AVG. ORIFICE PRESSURE DROP (in. H20) 
AVG. GAS METER TEMP. (degrees F) 

AT METER CONDITIONS (c f )  
STANDARD CONDITIONS (dscf) 

VOLUME THROUGH GAS METER 

TOTAL SAMPLING TIME (min.1 
NOZZLE DIAMETER (in. ~ ~~ 

AVG. STACK GAS TEMP.‘ (degrees FI 

AVG. STACK GAS VELOCITY ( f t / s e c )  

VOLUMETRIC FLOWRATE 
ACTUAL (acfm) 
DRY STANDARD (dscfm) 

ISOKINETIC VARIATION. % 

PARTICULATE COLLECTED 
FILTER CATCH (a) 
PROBE WASH- (si” 
IMPINGER CATCH (g)  
TOTAL PARTICULATE COLLECTED (g) 

PARTICULATE CONCENTRATION 
ACTUAL (g r / ac f )  
DRY STANDARD (g r /dsc f )  

PARTICULATE MASS RATE ( lb /h r )  

26 - Feb- 9 3 
805 
945 

-0.82 
12.306 
0.840 

0.00 
581.00 

7.00 
588.00 

28.58 

1.039 
29.52 

. 1.‘57 
93 

70.42 
69.20 

96 
0.250 . 195 

61.34 

45293 
25677 

101.40 

0.0480 
0.1581 
0.0436 
0.2497 

0.0316 
0.0557 

12.256 

26- Feb- 93 
1020 
1200 

-0.82 
. 12.306 

0.840 

0.00 
547.00 
10.00 

557.00 

27.78 

1.039 
29.52 
1.49 
100 

70.37 
68.19 

96 
0.250 

194 

59.12 

43647 
25072 

102.33 

0.0452 
0.1573 
0.0412 
0.2437 

0.0317 
0.0552 

11.852 

2 6 - Feb - 9 3 
1230 
1410 

-0.82 
12.306 
0.840 

0.00 
532.00 
10.00 

542.00 

26.94 

1.039 
29.52 
1.61 
104 

71.88 
69.25 

96 
0.250 

196 

61.21 

45191 
26167 

99.57 

0.0509 
0.1656 
0.0457 
0.2622 

0.0338 
0.0584 

13.106 
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Filename: BEET22.WQl 
Date: 19-Jan-95 

Facility: American Crystal Sugar 

Source: No. 1 pulp dryer (coal-fire4 wlmulticlones and stack filter system 
Location: Crookston, Minnesota 

Test date: February 22,1993 

Emission Data/Mass Flux Rates/Emission Factors 

.... - .... ... .. 
IFilterable PM llhlhr I 1 3 1  I 1 R n  I 179  I 147 I ...... ..... . -. . .-.- ._.. , ,-." 
Condensible organic PM I Iblhr I 5.94 I 5.60 I 4.63 I 4.51 I 3.41 I( 
c 0 2  Ilhlhr 14447 I ~ ? C I R ~  I i 7 ~ 7 n  I i m ~ r .  
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APPENDIX v 
REPORT EXCERPTS FROM REFERENCE 23 

(Michigan Sugar Company, December 14, 1989) 
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MISSION STUDY 
PULP DRIER STACK 
MICHIGAN SUGAR COMPANY 
CARO, MICHIGAN 
JANUARY 11, 1 9 9 0  
HA-5491 

I 
I 
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EXECUTIVE SUMMARY 

Swanson Environmental, Inc., was retained by Michigan Sugar Company 

to 

drier at the Caro, Michigan facility.' 

conduct a study of the particulate emissions from the beet 

The purpose of the study was to determine if the particulate 

emissions were in compliance with Michigan Sugar's Operations Permit 1 
(Number 5 6 6 - 8 9 )  Special Conditions requirements. The results of the 

study are as follows: I 

TABLE 1 

I 
P-1 12-14-89  41580 0 . 0 5 9 5  0 . 0 8 9  0 . 2 0 2  2 1 . 2 2  I 

2 0 . 5 2  I 

STACK GAS GRAIN LBS/1000 LBS/1000 
TEST TEST FLOW RATE PER LBS LBS DRY LBS/ 
NO. DATE (DSCFM) DSCF ACTUAL-GAS 50% EA* HOUR 

P-2 12-14-89  35799 0 . 0 6 6 9  0 . 0 8 9  0 . 2 3 0  

P-4 12-14-89  31426 0 . 0 7 2 7  0 . 0 9 2  0 . 2 4 7  1 9 . 5 8  

P-5 12-14-89  31940 0 . 0 6 7 6  0 . 0 8 5  0 . 2 2 9  1 8 . 4 9  ' 1 
AVERAGE 
( P 2 ,  P4 ,  P5)  33055 0 . 0 6 9 1  0 . 0 8 9  

1 9 * 5 3  I 0 . 2 3 5  

EA = Excess Air 



:r, 
."., 

I L: I': 
I : .  2.: 

The average result of 0.089 pounds of total particulate per l o o t  

pounds of air meets the permit requirements of 0.10 pounds a5 

established by the Michigan Department of Natural Resources (MDNR). 

Note: 

The average results were calclulated using only the results from 

tests P-2, P-4 and P-5. The data obtained in test P-1 was deemed 

invalid and test P-3 was discontinued during sampling (see Section 

7.0). 

1 2 
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MISSION STUDY 
PULP DRIER STACK 
KICHIGAN SUGAR COMPANY 
CARO, MICHIGAN 
JANUARY 11, 1990 
HA-5491 

1.0 INTRODUCTION 

I 
I 

Swanson Environmental, Inc., was retained by Michigan Sugar 

Company, of Saginaw, Michigan to conduct a particulate emission 

study on the beet pulp drier stack at their Caro, Michigan 

facility . 

The purpose of the study was to determine if the particulate 

emissions were in compliance with Michigan Sugar's Operating 

Permit (Number 566-89) Special Conditions. The test was 

conducted in accordance with the procedures outlined in 40 CFFt 

60, Appendix A, for U.S. EPA Method 17. 

The study was conducted on Deceinber 14, 1989, by Mr. Dan Larin, 

Mr. Andrew Secord, Mr. Mark Hook and Mr. Thomas Wilk of 

Swanson Environmental, Inc. Mr. Mark Suhr of Michigan Sugar 

assisted in the study. Mr. Fred Harris, the MDNR field 

representative, was,present to monitor the study. 

2.0 PROCESS DESCRIPTION 

The pulp, after being extracted from the beets and discharged 

from the diffuser, is pressed to remove excess moisture. The 

pulp is then dried by feeding the material into large revolving 

drums through which hot air is blown. 

3 
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SWANSON ENVIRONMENTAL, INC. 
PARTICULATE SAMPLING DATA AND CALCULATIONS 

E. 
C. 
D. 
E. 
F. 
G. 
n .  

I. 

J. 

K. 
L. 
M. 
N. 
0 .  

P. 

CLOCK TIME: 

1.00 NUMBER 
STACK DIAMETER, In 
STACK AREA, Sq.Ft 
No. SAMPLE POINTS 
TOTAL SAMPLE TIME, MIN. 
NOZZLE DIAMETER, Ia. 
NOZZLE AREA, Sq.Ft. 
CALIBRATION FACTORS: 

PITOT TUBE, Cr, 
GAS METER, y 

BAROMETRIC PRESSURZ, 
13.m. 

STACK STATIC PRESSURE 
In. H20 

STACK GAS TEMP. 

AVG. METER TEMP. 
AVG. METER PRESS., H20 
METER VOL., ACTUAL 

METER VOL.. @STP 

AVG. Sq. Rt. VEL. XEAD 

Cu. Ft. 

Q. LIQUID VOL., H20 COND., 

R. VAPOR VOL., H20 COND., 

S. TOTAL GAS SAMPLED, 

M1. 

@STP, Cu.Ft. 

@ STP, Cu.Ft. 
T. %MOISTURE IN EXHAUST GAS 

1) AT TEST LOCATION 
2 )  BEFORE COLLECTOR 

U. DRY GAS COMP. $02 
%C02 
nco 
%N2 

V. DENSITY L MOL. Wt. -STACK. 
1)DRY, @ STP,Lbs/Cu.Ft. 
2)WET, @ STP,Lbs/Cu.Ft. 
3)WET @ STACK,Lbs/Cu.Ft. 
4)MOL.Wt., @ STP,LD/MOLE 

60.00 

P-1 
73.01 
29.08 
30.00 
60.00 
0.248 

0.00034 

0.840 
1.005 
29.30 

1.30 

213.83 
0.66 
89.37 
0.40 

27.86 
26.48 

249.70 

11.84 

38.32 

30.89 
0.00 
13.6 
2.4 
0.0 
84.0 

0.0748 
0.0661 
0.0509 
28.94 

GAS 

60.00 

P-2 
73.01 
29.08 
30.00 
60.00 
0.248 

0.00034 

0.840 
1.005 
29.30 

1.30 

269.40 
0.68 
92.27 
0.67 

24.13 
22.83 

60.00 

P-4 
73.01 
29.08 
30,OO 
60.00 
0.248 

0.00034 

0.840 
1.005 
29.30 

1.30 

280.17 
0.64 
88.13 
0.39 

21.13 
20.13 

. .  

60 .OO 

P-5 
73.01 
29.08 
30.00 
60.00 
0.248 

0.00034 

0.840 
1.005 
29.30 

1.30 

288.90 
0.66 
86.53 
0.39 

20.91 
19.98 

I 

336.80 348.80 355.20 

15.96 16.53 16.84 

38.79 36.66 36.81 

41.15 45.10 45.74 4 
0.00 0.00 0.00 
13 ..7 13.6 13.6 
1.9 1.6 2.0 I 
0.0 0.0 0.0 

I 84.4 84.8 84.4 

0.0746 0.0745 0.0746 I 
0.0630 0.0619 0.0618 
0.0449 0.0434 0.0428 
28.86 28.81 28.81 1 

I 
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W. WEIGHT OF GAS SAMPLED: 
1)DRY GAS,Lbs 1.98 

iG 2JWET GAS.Lbs 2.53 
p 3: 
1::i X. TOTAL PARTICULATE COLLECTED 0.1023 

(GRAMS) 
,.-, Y. AVERAGE GAS VELOCITY, FPM 2686.50 1:: Z. STACK GAS FLOW RATE 

78111 1)AT STACK, Qa, ACFM 
!. - 2)AT Std.,Qstd, SCFM - .  60165 

3)Std. DRY,Qdg, SCFM 41580 

AA. PERCENT EXCESS AIR 158.58 
,. BB. CONCENTRATION CONVERSION FACTORS: 1::; 1) 50% E. A. , AFTER COLLECTOR 1.52 

2)50% E.A.,BEFORE COLLECTOR 2.27 
\a 3)MOISTURE BEFORE COLLECTOR 1.28 

:.. 

I.:.; 

\:': 

.. . . 

I:.. 

CC. PARTICULATE CONCENTRATION: R 
'.- 1)Lbs/1000 Lbs., ACTUAL 0.089 p 2)Lbs/1000 Lbs., DRY 0.114 
'L' 3)Lbs/1000 Lbs., WET @ 50%E.A 0.135 

4)Lbs/1000 Lbs., DRY @ 50%E.A 0.202 
0.0595 . _  :)GRAINS DSCF ._. c 

i., 

:.I .. 6)POUNDS / HOUR 21.22 

p; DD. PERCENT ISOKINETIC 91.70 
F?. w 

..:i 
:1 i 
.... 
_. . 
I.. . 

. .  - 

1 . ::. 

1.70 1.50 1.49 
2.45 2.27 2.27 

0.0990 0.0949 0.0875 

2940.34 2807.53 2921.04 

85492 81631 84931 
60833 - 57241 58860 
35799 31426 31940 

159.64 154.77 156.65 

1.45 1.40 1.40 
2.58 2.68 2.71 
1.44 1.51 . 1.53 

. 0.089 0.092 0.085 
0.128 0.140 0.123 
0.129 0.129 0.119 
0.230 0.247 0.229 
0.0669 0.0727 0.0675 
20.52 19.58 18.49 

91.82 92.22 90.05 
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Filename: BEET23.WQl 
Date: 19-Jan-95 

Location: Caro, Michigan 

Test date: December 14, 1989 

Facility: Michigan Sugar Company 

Source: Pulp dryer with multiclones hh+-d 3"s - l kd )  
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, 
1.0 

2.0 

INTRODUCTION 

Swanson Environmental, Inc., was retained by Michigan sugar 

Company, of Saginaw, Hichigan to conduct two particulate 

emission tests on the beet pulp drier stack at the Carrolton 

plant, located in Carrolton, Michigan. 

The purpose of the study was to determine whether the 

particulate 'emissions from two different aspiration rates were 

in compliance with Michigan Sugar's Special Conditions Permit 

Number 300-06A.  The tests were in accordance with the 

procedures outlined for Wethod 17 of 4 0  CFR 60, Appendix A.  

The study was conducted on November 14 and 16, 1989 by Mr. Mark 

Hook, Mr. Dan Larin, Mr. Mark Morter, and Mr. Andrew Secord of 

Swanson Environmental, Inc. Mr. Mark Suhr of Michigan Sugar 

assisted in the study. 

PROCESS DESCRIPTION 
I ' 

Expanded cossettes, or pulp, discharged from the diffuser is  

pressed to remove excess moisture. by 

feeding the material into large revolving drums through which 

hot air i s  drawn. The drying reduces the pulp moisture to 

approximately 12% from a high of approximately ,UO%. The moist 

air leaves the drum and passes through a multiclone and a side 

stream is sent through a baghouse. The bag house is aspirated 

at two different rates and the recirculated air is used to 

The pulp is then dried 
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combust the heating flame. The drier exhaust is discharged to - - 

the atmosphere via a 100 foot high, 8 foot diameter stack. I 
located I 

Sampling was performed from the elevated walkway 

approximately 60 feet above ground level. 

GENERAL 

Prior 

and a total of 12 traverse points were selected. Four 4-inch 

diameter sampling ports were previously installed on the 96" I 
diameter stack (Figure 1). Preliminary velocity traverses 

measured P 

(USEPA Method 2) and wet bulb-dry bulb moisture determinations 1 
I 
I 

to the start of tes'ting the stack diameter was 

(USEPA Method 4 )  were performed at the sampling location. 

velocity measurements used a calibrated S-type pitot tube 

an attached thermocouple probe. 

with 

Following the calculation of gas density and gas velocities, 

sa.mpling nozzle size was determined which would allow 

isokinetic sampling at all measured points. I 
PARTICULATE SAMPLING PROCEDURE I 

I 

I 
I 
I 

The sampling train use'd to sample the drier stack emissions 

followed 4 0  CFR 60, Appendix A, USEPA Method 17. T h i s  method 

is also approved by the Michigan Department of 

Resources, as Method 5C. The sampling train components were: 

Natural 1 

1. An appropriately sized stainless steel sample nozzle: 

2. One 4 7  MM A/E glass fiber filter backed up'with a ceramic 

thimble and a holder for each: 

2 I 



P.LANT: MI SUGAR 
LOCATI0N:CARROLLTON 
DATE : 11-14-89 

SWANSON ENVIRONMENTAL, INC. 

TABLE 4 

PARTICULATE EMISSION RATE 

P-1 11-14-89 33672 0.0643 0.084 0.251 18.56 

P-2 11-14-89 37871 0.0462 0.064 0.225 14.98 

P-3 11-14-89 38795 0.0703 0.100 0.363 23.39 
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SWANSON ENVIRONMENTAL, INC. 
PARTICULATE SAMPLING DATA AND CALCULATIONS 

E. 
C. 
D. 
E. 
F. 
G. 
H. 

I. 

J. 

K. 
L. 
M. 
N ;  
0 .  

CLOCK TIME: 

1.00 NUMBER 
STACK DIAMETER, In 
STACK AREA, Sq.Ft 
NO. SAMPLE POINTS 
TOTAL SAMPLE TIME, MIN. 
NOZZLE DIAMETER, I n .  
NOZZLE AREA, Sq.Ft. 
CALIBRATION FACTORS: 

PITOT TUBE, Cp 
GAS METER, y 

BAROMETRIC PRESSURE, 

STACK STATIC PRESSURE 

STACK GAS TEMP. 
AVG. S q .  Rt. VEL. HEAD 
AVG. METER TEMP. 
AVG. 3ETER PRESS., H20 
METER VOL., ACTUAL 

In.Hg. 

In.H20 

Cu. Ft. 
P. METER VOL., @STP 
Q. LIQUID VOL., H20 COND., 

R. VAPOR VOL., H20 COND., 
@STP, Cu.Ft. 

S .  TOTAL GAS SAMPLED, 
@ STP, Cu.Ft. 

T. %MOISTURE IN EXHAUST GAS 
1) AT TEST LOCATION I 
2) BEFORE COLLECTOR 

M1. 

U. DRY GAS COMP. %02 
%C02 
%CO 
%N2 

V. DENSITY b MOL. Wt. -STACK 
l)DRY, @ STP,Lbs/Cu.Ft. 
2)WET, @ STP,Lbs/Cu.Ft. 
3)WET @ STACK,Lbs/Cu.Ft. 
4)MOL.Wt., @ STP,Lb/MOLE 

60.00 60.00 60.00 

P-1 
96.00 
50.27 
12.00 
60.00 
0.310 

0.00052 

0.828 
1.005 
29.33 

0.04 

178.17 
0.36 
64.50 
0.53 

23.29 
23.22 

362.70 

17.19 

'*' 40.41 

42.55 
0.00 
14.3 
3.1 
0.1 
81.3 

0.0743 
0.0625 
0.0509 
28.75 

GAS 

P-2 
96.00 
50.27 
12.00 
60.00 
0.310 

0.00052 

0.828 
1.005 
29.34 

0.04 

197.92 
0.38 
64.75 
0.57 

24.17 
24.09 

304.10 

14.41 

38.51 

37.43 
0.00 
15.7 
2.4 
0.2 

81.0 

0.0744 
0.0640 
0.0505 
28.79 

e-3 
96.00 
50.27 
12 .oo 
60.00 
0.310 

0.00052 

0.828 
1.005 
29.30 

0.04 

203.75 
0.38 
61.25 
0.54 

24.68 
24.73 

278.40 

13.20 

37.93 

34.79 
0.00 
16.3 
1.8 
0.1. 
82.7 

0.0754 
0.0654 
0 0511 
29.19 

W. WEIGHT OF GAS SAMPLED: 
1)DRY GAS,Lbs 1.73 1.79 1.87 
2)WET CAS,Lbs 2.52 2.46 2.48 

x. TOTAL PARTICULATE COLLECTED 0.0968 0.0721 0.1128 

1 
I 
1 
I 
I 
II 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
1 



(GRAMS) 
Y. AVERAGE GAS VELOCITY, FPM 1432.16, 
Z. STACK GAS FLOW RATE 

1)AT STACK, Qa, ACFM 71988 
2)AT Std. ,Qstd, SCFM 58607 
3)Std. DRY,Qdg, SCFM 33672 

AA. PERCENT'EXCESS AIR 200.11 

1)50% E.A.,AFTER COLLECTOR 1.53 
2)50% E.A.,BEFORE COLLECTOR 2.97 
3)MOISTURE BEFORE COLLECTOR 1.46 

BB. CONCENTRATION CONVERSION FACTORS: 

CC. PARTICULATE CONCENTRATION: 
1)Lbs/1000 Lbs., ACTUAL 0.084 
2)Lbs/1000 Lbs., DRY 0.124 
3)Lbs/1000 Lbs., WET @ 50%E.A 0.129 
4)Lbs/1000 Lbs., DRY @ 50%E.A 0.251 
5)GRAINS / DSCF 0.0643 
6)POUNDS / HOUR 18.56 

DD. PERCENT ISOKINETIC 110.19 

1524.35 

76622 
60528 
37871 

276.65 

1.79 
3.49 
1.37 

0.064 
0.089 
0.115 
0.225 

0.0462 
14.98 

101.67 

1513.7 2 

76088 
59497 
38795 

297.10 

1.91 
3.62 
1.33 

0.100 
0.133 
0.191 
0.363 

0.0703 
23.39 

101.88 

_. . 
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P-1 11-16-89 46482 0.0411 0.069 0.238 16.37 I. :: 

. ... :: P-2 11-16-89 ' 37617 0.0478 0.067 0.230 15.42 

P-3 11-16-89 41090 0.0558 0.085 0.203 19.65 
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I SWANSON ENVIRONMENTAL, INC. 
PARTICULATE SAMPLING DATA AND CALCULATIONS 

B. 
C. 
D. 
E. 
F. 
G. 
H. 

I. 

J. 

K. 
L. 
M .  
N. 
0 .  

P. 
Q. 
R. 

S. 

T. 

U. 

V. 

CLOCK TIME: 60.00 

1.00 NUMBER ' 

STACK DIAMETER, In 
STACK AREA, Sq.Ft 
KO. SAMPLE POINTS 
TOTAL SAMPLE TIME, MIN. 
NOZZLE DIAMETER, In. 
NOZZLE AREA, Sq.Ft. 

PITOT TUBE, Cp 
GAS METER, y 

CALIBRATION FACTORS: 

BAROMETRIC PRESSURE, 

STACK STATIC PRESSURE 

STACK GAS TEMP. 
AVG. Sq. Rt. VEL. HEAD 
AVG. METER TEMP. 

METER VOL., ACTUAL 

METER VOL., @STP 
LIQUID VOL., H20 COND., 

VAPOR VOL., H20 COND., 

In.Hg. 

In.H20 

AVG. METER PRESS., n20 

Cu. Ft. 

M1. 

@STP, Cu.Ft. 
TOTAL GAS SAMPLED; 

@ STP, Cu.Ft. 
%MOISTURE IN EXHAUST GAS 

1) AT TEST LOCATION 
2) BEFORE COLLECTOR . 

DRY GAS COMP. %02 
%C02 
%CO 
%N2 

DENSITY & MOL. Wt. -STACK 
l)DRY, @ STP,Lbs/Cu.Ft. 
2)WET. @ STP,Lbs/Cu.Ft. 
3)WET @ STACK,Lbs/Cu.Ft. 
4)MOL.Wt., @ STP,Lb/MOLE 

P-1 
96.00 
50.27 
12.00 
60.00 
0.310 

0.00052 

0.828 
1.005 
28.85 

4.20 

190.92 
0.37 
51.25 
0.51 

23.29 
23.43 

107.80 

5.11 

28.54 
.* ' 

17.91 
0.00 
16.7 
2.0 
0.0 
81.3 

0.0749 
0.0698 ! 

0.0548 
28.99 

GAS 

W. WEIGHT OF GAS SAMPLED: 
1)DRY GAS,Lbs 1.76 

X. TOTAL PARTICULATE COLLECTED 0.0624 
2)WET GAS,Lbs 1.99 

60.00 

P-2 
96.00 
50.27 
12.00 
60.00 
0.310 

0.00052 

0.828 
1.005 
28.85 

4.20 

60.00 

P-3  
96.00 
50.27 
12 .oo 
60.00 
0.310 

0.00052 

0.828 
1.005 
28.85 

4.20 

191.50 195.17 
0.37 0.37 
55.50 
0.54 

52.50 
0.52 

24.17 24.68 
24.11 24.77 
293.30 202.70 

13.90 

38.02 

36.57 
0.00 
15.8 
3.3 
0.0 
81.0 

0.0754 
0.0648 
0.0508 
29.17 

1.82 
2.46 

0.0748 

9.61 

34.37 

27.95 
0.00 
14.2 
3.5 
010 
82.7 

0.0755 
0.0674 
0.0526 
29.22 

1.87 
2.32 

0.0896 
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(GRAMS) 
1434.72 1504.07 1454.58 Y. AVERAGE GAS VELOCITY, FPM 

2 .  STACK GAS FLOW RATE 
1)AT STACK, pa, ACFM 
2)AT Std. ,Qstd, SCFM 
3)std. DRY,Qdg, SCFM 

72117 75603 73115 
56620 59304 51032 
46482 37617 41090 

345.36 280.21 184.49 

2.44 1.81 1.63 
3.45 3.43' 2.39 
1.14 1.36 1.24 

AA. PERCENT EXCESS AIR 
BB. CONCENTRATION CONVERSION FACTORS: 

1150% E.A.,AFTER COLLECTOR 
2)50% E.A.,BEFORE COLLECTOR 
3)HOISTURE BEFORE COLLECTOR 

CC. PARTICULATE CONCENTRATTON! 
~ ~. . 

l)Lbs/1000 Lbs., ACTUAL 0.069 0.067 0.085 
2)Lbs/1000 Lbs., DRY 0.078 0.091 0.106 
3)Lbs/1000 Lbs., WET @ 50%E.A 0.169 0.121 0.139 
4)Lbs/1000 Lbs., DRY @ 50%E.A 0.238 0.230 0.203 

0.0411 0.0478 0.0558 5)GRAINS / DSCF 
6)POUNDS / HOUR 16.37 15.42 19.65 

DD. PERCENT ISOKINETIC 

.. . 

79.70 101.38 95.31 
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Filename: BEEr24.WQi 
Date: 19-Jan-95 

Faciliw: Michigan Sugar Company 

Source: Pulp dryer with mum’clones (hwilral gar-fjc& 
Location: Carrollton. Michigan 

Testdate: November 14andl6,1989 
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APPENDIX X 

REPORT EXCERPTS FROM REFERENCE 25 

Michigan Sugar Company, November 19, 1990) 
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PARTICULATE EMISSION STUDY 

MICHIGAN SUGAR COMPANY 
CROSWELL, MICHIGAN 

Report Prepared For: 

Michigan Sugar Company 
P. 0. Box 1348 

Saginaw, Michigan 48605 

November 19, 1990 
MA-6482 

J 

swAnson enviRonmenTAL inc. 
24156 Haggeriy Road Farrninglon Hills, Michigan 48335 

(313) 478.2700 Fax: (313) 478-3819 
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PARTICULATE EMISSION STUDY 
MICHIGAN SUGAR COMPANY 
CROSWELL, MICHIGAN 
NOVEMBER 19, 1990 
MA-6402 

, I  

- .. EXECUTIVE SUMMARY 

Swanson Environmental, Inc. (SEI) was retained by Michigan Sugar 

Company to perform a particulate emissions study on the exhaust 

gases discharged from the Pulp Drier at their Croswell, Michigan 

facility. 
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SWANSON ENVIRONMENTAL, INC. 
PARTICULATE SAMPLING DATA AND CALCULATIONS 

B. 
C. 
D. 
E. 
F. 
G. 
H.. 

I. 

J. 

K. 
L. 
M. 
N. 

L. - -._. 1.00 NUMBER 
STACK DIAMETER, In 
STACK AREA, Sq.Ft 
No. SAMPLE POINTS 
TOTAL SAMPLE TIME, MIN. 
NOZZLE DIAMETER, In. 
NOZZLE AREA, Sq.Ft. 
CALIBRATION FACTORS: 

PITOT TUBE, Cp 
GAS METER, y 

BAROMETRIC PXESSURE, 

STACK'STATIC PRESSURE 

STACK GAS TEMP: 
AVG. Sq. Rt. VEL. HEAD 
AVG. METER TEMP. 
AVG. METER PRESS., H20 

In. Hg . 
In.H20 

P-1 
72.000 
28.27 
24.00 
60.00 
0.357 

0.00070 

0.8090 
0.970 
30.49 

0.32 

279.54 
0.64 
76.75 
2.16 

P-2 
72.000 
28.27 
24.00 
60.00 
0.357 

0.00070 

0.8090 
0.970 
30.52 

0.32 

270.79 
0.67 
77.50 
2.43 

P-3 
72.000 
28.27 
24.00 
60.00 
0.357 

0.00070 

0.8090 
0.970 
30.54 

0.32 

276.96 
0.67 
77.38 
2.36 

0. METER VOL.. ACTUAL , ~~~~~ ~~~ 

Cu. Ft. 47.29 50.51 46.81 
P. METER VOL., @STP 46.41 49.59 45.99 
Q. LIQUID VOL., H20 COND., 646.10 ' 714.90 651.20 

M1. 
R. VAPOR VOL., H20 COND., 30.63 33.89 30.87 

@STP. Cu.Ft. 
s . TOTAL -GAS. SAMPLED, 

@ STP. Cu.Ft. 
T. %MOISTURE IN EXHAUST GAS 

1) AT TEST LOCATION 
2) BEFORE COLLECTOR 

U. DRY GAS COMP. %02 
%C02 
%CO 
%N2 

V. DENSITY 6 MOL. Wt. -STACK 
1)DRY, @ STP,Lbs/Cu.Ft. 
2)WET, (3 STP,Lbs/Cu.Ft. 
3)WET @ STACK,Lbs/Cu.Ft. 
4)MOL.Wt., @ STP,Lb/MOLE 

77.04 

39.75 
0.00 
15.4 
4.0 
0.0 
80.6 

0.0756 
0.0641 
0.0468 
29.26 

GAS 

83.47 

40.60 
0.00 
15.8 
4.2 
0.0 
80.0 

0.0758 
0.0639 
0.0473 
29.31 

76.85 

40.16 
0.00 
16.2 
3.8 
0.0 
80.0 

0.0756 
0.0639 
0.0469 
29.26 

W. WEIGHT OF GAS SAMPLED: 
1)DRY GAS,Lbs 3.51 3.76 3.48 

X. TOTAL PARTICULATE COLLECTED 0.1752 0.1743 0.1560 
2)WET GAS,Lbs 4.93 5.33 4.91 

(GRAMS) ' 



. .  . .. ,. _I 

,. . *... 

Y. AVERAGE GAS VELOCITY, FPM 2607 2740 
2 .  STACK GAS FLOW RATE 

l)AT STACK, Qa, ACFM 73698 77469 
2)AT Std.,Qstd;SCFM 53822 57310 
3)Std. DRY,Qdg, SCFM 32426 34044 

AA. PERCENT EXCESS AIR 262 2 97 
BB. CONCENTRATION CONVERSION FACTORS: 

E. A. , AFTER COLLECTOR 1.70 1.76 
2)50% E.A.,BEFORE COLLECTOR 3.35 3.66 
3)MOISTURE BEFORE GOL-LEC~R 1.41 . 1.42 

cc . 
1 
2 
3 
4 
5 
6 

DD. 

ttttt 

PARTICULATE CONCENTRATION: 
Lbs/1000 Lbs., ACTUAL 0.078 0.072 

Lbs/1000 Lbs., WET @ 50P.E.A 0.133 0.127 
Lbs/1000 Lbs., DRY @ 50%E.A 0.262 0.263 
GRAINS / DSCF 0.058 0.054 

16.175 15.819 POUNDS / HOUR 

PERCENT ISOKINETIC 96.9 98.6 

Lbs/1000 Lbs., DRY 0.110 0.102 

2722 

76959 
56494 
33804 

329 

1.83 
3.93 
1.41 

0.070 
0.099 
0.128 
0.275 
0.052 
15.152 

92.1 

tttttttttttttttttttt+ttttttttttttttttttttttttttttttttttt 
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Filename: BEET25.WQl 
Date: 19-Jan-95 

Facility: Michigan Sugar Company 

Source: Pulp dryer with multiclones &cl-o;l ked) 
Location: Croswell, Michigan 

Test date: November 19, 1990 

D. Emission Data/Mass Flux Rates/Emission Factors 

*DSCFM BASED ON A STANDARD TEMPERATURE OF 70 DEGREES FAHRENHEIT 
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